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Foreword

This soil survey contains information that can be used in land-planning programs
in Skagit County Area. It contains predictions of soil behavior for selected land uses.
The survey also highlights limitations and hazards inherent in the soil, improvements
needed to overcome the limitations, and the impact of selected land uses on the
environment.

This soil survey is designed for many different users. Farmers, ranchers, foresters,
and agronomists can use it to evaluate the potential of the soil and the management
needed for maximum food and fiber production. Planners, community officials,
engineers, developers, builders, and home buyers can use the survey to plan land
use, select sites for construction, and identify special practices needed to ensure
proper performance. Conservationists, teachers, students, and specialists in
recreation, wildlife management, waste disposal, and pollution control can use the
survey to help them understand, protect, and enhance the environment.

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are shallow to bedrock. Some are too
unstable to be used as a foundation for buildings or roads. Clayey or wet soils are
poorly suited to use as septic tank absorption fields. A high water table makes a soil
poorly suited to basements or underground installations.

These and many other soil properties that affect land use are described in this soil
survey. Broad areas of soils are shown on the general soil map. The location of each
soil is shown on the detailed soil maps. Each soil in the survey area is described.
Information on specific uses is given for each soil. Help in using this publication and
additional information are available at the local office of the Soil Conservation Service
or the Cooperative Extension Service.

Lynn A. Brown
State Conservationist
Soil Conservation Service
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SKAGIT COUNTY AREA is in the northwestern part of
Washington. It has a total area of 598,494 acres, or 935
square miles. The remaining 909 square miles of Skagit
County, which is not included in the survey area, is in
Mount Baker National Forest and parts of the North
Cascades National Park and Glacier Peak Wilderness Area.
Mount Vernon, the county seat of Skagit County, is in the
west-central part of the survey area. The population of the
county in 1979 was about 60,000 (7).

The survey area is characterized by mountainous
topography in the central and eastern parts and by level
flood plains and rolling uplands in the western part. The
Skagit River and its tributaries drain the mountainous areas
from east to west. Elevation in the survey area ranges from
sea level to about 4,500 feet.

Farming and forest products are the main sources of
income in Skagit County. The mild marine climate and
highly productive soils in the western part of the county
contribute to large crop yields and a productive dairy
industry. The mountain areas that receive greater rainfall
produce timber products for the lumber, pulp, and paper
industries.

Soil scientists determined that there are 84 soil series
and soil variants in the survey area. The soils range
widely in texture, natural drainage, and other
characteristics. Those in the western part of the survey area
are mostly level and moderately well drained to

poorly drained. Those in the central and eastern parts are
steep and very steep and are moderately well drained to
well drained. Wetness and flooding are the main limitations
for most of the soils in the western part of the area, and
steepness of slope is the main limitation in the central and
eastern parts.

An older survey, "Soil Survey of Skagit County,
Washington," was published in 1960 (15). This earlier
survey covers a part of the present survey. The present
survey, however, updates the earlier survey and provides
additional information.

Descriptions, names, and delineations of soils in this soil
survey do not fully agree with those on soil maps for
adjacent survey areas. Differences are the result of better
knowledge of soils, modifications in series concepts, or the
extent of soils within the survey.

General Nature of the Survey Area

This section briefly discusses the history and
development; physiography, relief, and drainage; and
climate of the survey area.

History and Development

The first settlers in the survey area built their log cabins
on Fidalgo Island in 1856-59. In 1867 the first



trading post in the area was established at the present site of
the city of La Conner. In 1884 Skagit County was established
and named after the Skagit River and Skagit Indian Tribe
who lived along its banks.

Loggers and homesteaders came into the survey area
during the 1880's and 1890's. Economical steamship
transportation was established in 1874 and railroad
transportation in 1891, which made Mount Vernon the center
for agricultural and industrial development. The Skagit River
flood plain and delta along with adjacent upland areas were
cleared during this time. Oats and hay were grown on the
flood plain to feed the horses working in the logging camps.
As the easily accessible forests were cleared, the logging
industry declined and the dairy industry and farming began to
thrive on the fertile bottom lands of the county. Small fruit
and orchard crop production was profitable for the first
homesteaders in the upland areas.

Other industries that developed after the turn of the
century were steel production in Sedro Woolley, various
mining enterprises in the mountainous areas, fishing, and
food processing. In more recent years oil refineries near
Anacortes and tourism have made a significant contribution
to the economy of the area.

Physiography, Relief, and Drainage

The survey area can be divided into four broad
physiographic areas: (1) the low precipitation uplands,
which include several islands; (2) the flood plain-delta; (3)
the high precipitation uplands; and (4) the mountains.

The low precipitation uplands area, which consists of
general soil map unit 7, is in the far-western part of the
survey area. It includes islands in Puget Sound. Elevation
ranges from sea level to 1,500 feet. The climate is mild,
and the average annual precipitation ranges from 18 to 40
inches. This area is characterized by gently sloping to very
steep, glaciated remnant lakebed terraces. Parts of this
area have been influenced by the geology of the bedrock.
Some of the typical kinds of rock are granite on Mount Erie,
argillite on the central part of Fidalgo Island, and serpentine
on Cypress Island. A unique feature of this area is that it
does not have any major natural drainageways. The land
adjacent to Puget Sound is allocated to uses associated
with recreation, such as is needed to support boating,
fishing, and camping.

The flood plain-delta area, which consists of general soil
map units 1 and 2, extends from the far-eastern part of the
survey area following the Skagit River and its tributaries to
its mouth in Puget Sound and from the

northwestern part of the survey area following the Samish
River to its mouth in Puget Sound. Elevation in this area
ranges from sea level to 500 feet. The area is used for
farming and as homesites. The climate is mild, and the
annual precipitation ranges from 25 inches in the west to
80 inches in the east. Typically, this area is level to nearly
level alluvial bottom land. The Skagit and Samish Rivers
have had a long history of flooding. The flood plain area on
the lower reaches of the Skagit River, from just west of
Sedro Woolley to Puget Sound, is protected from flooding by
dikes and levees. These dikes and levees protect the
residential areas and cropland along this part of the Skagit
River from floods that occur once every 14 years. The
flood plain area along the lower reaches of the Samish
River, below Thomas Creek, is flooded almost every year.

The high precipitation uplands area, which consists of
general soil map units 3, 4, 5, and 6, extends from the
central part of the survey area to its far-eastern part.
Elevation ranges from 100 to 1,500 feet. This area is level
to extremely steep glaciated uplands, glaciolacustrine
terraces, and glacial outwash terraces. The annual
precipitation is 32 to 75 inches. The climate is mild and is
characterized by wet winters and warm, dry summers. This
area is drained by many small creeks that flow into the Skagit
and Samish Rivers. Parts of this area have been influenced
by the geology of the bedrock. Typical kinds of rock are
phyllite and sandstone. This area is used as homesites,
small farms, and woodland.

The mountains area, which consists of general soil map
units 8 and 9, is in the central and eastern parts of the
survey area. Elevation dominantly ranges from 800 to
4,200 feet. The annual precipitation ranges from 60 inches
to more than 100 inches. Summers are mild and dry, and
winters are cold and wet. Much of the precipitation falls as
snow. Bedrock is near the surface in much of the area.
Typical kinds of rock are phyllite, serpentine, dunite, and
granite. Many of the small streams that drain this area flow
into the Skagit, Samish, Nooksack, and Stilliguamish
Rivers. This area is used mostly as woodland and
recreation areas.

Climate

By the National Climatic Data Center, Asheville, North Carolina.

The climate of the survey area is greatly tempered by
winds from the Pacific Ocean. Summers are fairly warm,
but hot days are rare. Winters are cool, but snow and
freezing temperatures are not common except at higher
elevations. In summer rainfall is extremely light, so crops
need irrigation to grow actively during this



period. Several weeks often pass without precipitation.
Rains are frequent during the rest of the year, especially
late in fall and in winter.

Table 1 gives data on temperature and precipitation for
the survey area as recorded at Concrete in the period
1951-78 and at Mount Vernon in the period 1956-78.
Table 2 shows probable dates of the first freeze in fall and
the last freeze in spring. Table 3 provides data on length
of the growing season.

In winter, the average temperature at Concrete and
Mount Vernon is 38 and 40 degrees F, respectively. The
average daily minimum temperature is 33 degrees at
Concrete and 34 degrees at Mount Vernon. The lowest
temperature on record, which occurred on January 26,
1957, at Mount Vernon, is -4 degrees. In summer, the
average temperature is 63 degrees at Concrete and 61
degrees at Mount Vernon. The average daily maximum
temperature is about 73 degrees. The highest recorded
temperature, which occurred at Concrete on July 12, 1951,
is 102 degrees.

Growing degree days are shown in table 1. They are
equivalent to "heat units." During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (40
degrees). The normal monthly accumulation is used to
schedule single or successive plantings of a crop between
the last freeze in spring and the first freeze in fall.

The total annual precipitation is 70 inches at Concrete
and 32 inches at Mount Vernon. Of this, 30 percent usually
falls in April through September, which includes the growing
season for most crops. The heaviest 1-day rainfall during
the period of record was 4.25 inches at Concrete on
December 2, 1977. Thunderstorms occur on about 7 days
each year, and most occur in summer.

The average seasonal snowfall is 30 inches at Concrete
and 7 inches at Mount Vernon. The greatest snow depth at
any one time during the period of record was 44 inches.
On an average, 7 days at Concrete and 4 days at Mount
Vernon have at least 1 inch of snow on the ground. The
number of such days varies greatly from year to year.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 65 percent
of the time in summer and 25 percent in winter. The
prevailing wind is from the southwest. Average
windspeed is highest, 9 miles per hour, in winter.

In most winters one or two storms over the entire
survey area bring strong and sometimes damaging

winds, and in some years the accompanying heavy rains
cause serious flooding. Every few years, either in winter or
in summer, a large invasion of a continental airmass from
the east causes abnormal temperatures. In winter several
consecutive days are well below freezing; in summer a week
or longer is sweltering.

How This Survey Was Made

This survey was made to provide information about the
soils and miscellaneous areas in the survey area. The
information includes a description of the soils and
miscellaneous areas and their location and a discussion of
their suitability, limitations, and management for specified
uses. Soil scientists observed the steepness, length, and
shape of the slopes; the general pattern of drainage; the
kinds of crops and native plants; and the kinds of bedrock.
They dug many holes to study the soil profile, which is the
sequence of natural layers, or horizons, in a soil. The profile
extends from the surface down into the unconsolidated
material in which the soil formed. The unconsolidated
material is devoid of roots and other living organisms and
has not been changed by other biologic activity.

The soils and miscellaneous areas in the survey area
are in an orderly pattern that is related to the geology,
landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is
associated with a particular kind or segment of the
landscape. By observing the soils and miscellaneous areas
in the survey area and relating their position to specific
segments of the landscape, a soil scientist develops a
concept or model of how they were formed. Thus, during
mapping, this model enables the soil scientist to predict with
considerable accuracy the kind of soil or miscellaneous
area at a specific location on the landscape.

Individual soils on the landscape commonly merge
gradually onto one another as their characteristics gradually
change. To construct an accurate map, however, soil
scientists must determine the boundaries between the soils.
They can observe only a limited number of soil profiles.
Nevertheless, these observations, supplemented by an
understanding of the soil-vegetation-landscape
relationship, are sufficient to verify predictions of the
kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted color, texture, size,
and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and



other features that enable them to identify soils. After
describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic
classes (units). Taxonomic classes are concepts. Each
taxonomic class has a set of soil characteristics with
precisely defined limits. The classes are used as a basis
for comparison to classify soils systematically. Soil
taxonomy, the system of taxonomic classification used in
the United States, is based mainly on the kind and
character of soil properties and the arrangement of
horizons within the profile. After the soil scientists classified
and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic
class in other areas so that they could confirm data and
assemble additional data based on experience and
research.

While the soil survey was in progress, samples of some
of the soils in the area were collected for laboratory
analyses and for engineering tests. Soil scientists
interpreted the data from these analyses and tests as well
as the field-observed characteristics and the soil properties
to determine the expected behavior of the soils under
different uses. Interpretations for all of the soils were field
tested through observation of the soils in different uses and
under different levels of

management. Some interpretations were modified to fit
local conditions, and some new interpretations were
developed to meet local needs. Data were assembled from
other sources, such as research information, production
records, and field experience of specialists. For example,
data on crop yields under defined levels of management
were assembled from farm records and from field or plot
experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate and
biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to
year. For example, soil scientists can state with a fairly high
degree of probability that a given soil will have a high
water table within certain depths in most years, but they
cannot predict that a high water table will always be at a
specific level in the soil on a specific date.

After soil scientists located and identified the significant
natural bodies of soil in the survey area, they drew the
boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs
show trees, buildings, fields, roads, and rivers, all of which
help in locating boundaries accurately.



General Soil Map Units

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of soils,
relief, and drainage. Each map unit on the general soil
map is a unique natural landscape. Typically, a map unit
consists of one or more major soils or miscellaneous areas
and some minor soils or miscellaneous areas. It is named
for the major soils or miscellaneous areas. The soils or
miscellaneous areas making up one unit can occur in
other units but in a different pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils or miscellaneous areas can be identified on
the map. Likewise, areas that are not suitable can be
identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for selecting
a site for a road or building or other structure. The soils in
any one map unit differ from place to place in slope, depth,
drainage, and other characteristics that affect management.

The general map units in this survey have been grouped
into general kinds of landscape for broad interpretive
purposes. Each of the broad groups and the map units in
each group are described in the following pages.

Map Unit Descriptions
Soils on Flood Plains, Low Terraces, and Deltas

This group consists of two map units. It makes up
about 25 percent of the survey area.

1. Skagit-Sumas-Field

Very deep, poorly drained and moderately well drained,
level and nearly level soils; on flood plains and deltas

This map unit is in the western part of the survey
area, on the Skagit Flats. Slope is 0 to 3 percent. The
vegetation in areas not cultivated is mainly hardwoods

and conifers. Elevation is sea level to 50 feet. The average
annual precipitation is 32 to 40 inches, the average annual
air temperature is about 50 or 51 degrees F, and the
average frost-free season is 160 to 220 days.

This unit makes up about 16 percent of the survey area.
It is about 26 percent Skagit soils, 15 percent Sumas soils,
and 14 percent Field soils. The remaining 45 percent is
components of minor extent.

Skagit soils are very deep and naturally poorly drained,
but they have been artificially drained and protected in
most areas. Undrained areas of Skagit soils are high in salt
content. These soils formed in recent alluvium and
volcanic ash. The surface layer is silt loam about 12 inches
thick. The upper 38 inches of the underlying material is silt
loam and silty clay loam, and the lower part to a depth of
60 inches or more is very fine sandy loam.

Sumas soils are very deep and naturally poorly drained,
but they have been artificially drained and protected in
most areas. These soils formed in alluvium. The surface
layer, to a depth of about 13 inches, is silt loam over silty
clay loam. The upper 17 inches of the underlying material
is silt loam and loamy sand, and the lower part to a depth
of 60 inches or more is coarse sand.

Field soils are very deep and moderately well drained.
They formed in recent alluvium and volcanic ash. The
surface layer and upper part of the underlying material are
silt loam about 21 inches thick. The lower part of the
underlying material to a depth of 60 inches or more is
stratified fine sand to very fine sandy loam. These soils are
frequently flooded.

Of minor extent in this unit are very poorly drained
Tacoma soils that are on tidal flats and are salt influenced
unless protected and drained; Briscot, Mt. Vernon, Mukilteo
Variant, Nookachamps, excessively drained Pilchuck
Variant, and Snohomish soils on flood plains; and Samish
and Sedrowoolley soils on low terraces.



This unit is used mainly as cropland, hayland, and
pastureland. It is also used as homesites and urban and
industrial areas. Some areas are used for recreation and
wildlife habitat.

This unit is poorly suited to homesite, urban, and
industrial development. The main limitations are the
hazard of flooding and the seasonal high water table.

2. Larush-Pilchuck

Very deep, well drained and excessively drained, level to
gently sloping soils; on flood plains and low terraces

This map unit is in the central and eastern parts of the
survey area. Slope is 0 to 5 percent. Elevation is 20 to 500
feet. The average annual precipitation is 55 to 70 inches,
the average annual air temperature is about 52 degrees F,
and the average frost-free season is 160 to 220 days.

This unit makes up about 9 percent of the survey area.
It is about 17 percent Larush soils and 14 percent Pilchuck
soils. The remaining 69 percent is components of minor
extent.

Larush soils are on occasionally flooded flood plains and
low terraces along the Skagit and Sauk Rivers. The soils
are very deep and well drained. They formed in alluvium.
The surface is covered with a mat of needles, leaves, and
twigs. The surface layer is fine sandy loam or silt loam about
15 inches thick. The subsoil is very fine sandy loam and silt
loam about 19 inches thick. The substratum to a depth of
60 inches or more is fine sand and silt loam.

Pilchuck soils are on frequently flooded flood plains along
the Skagit and Sauk Rivers. The soils are very deep and
excessively drained. They formed in alluvium. The surface
layer is loamy sand about 3 inches thick. The upper 40
inches of the underlying material is fine sand and sand,
and the lower part to a depth of 60 inches or more is
gravelly sand.

Of minor extent in this unit are Barneston, Giles, Gilligan,
and Indianola soils on remnant glacial outwash terraces;
Wickersham and Wiseman soils on alluvial fans; and Giles
Variant, Minkler, Nargar, and Sauk soils on low alluvial
terraces.

This unit is used as cropland, pastureland, woodland, and
homesites. It is poorly suited to homesite development.
The main limitation is the hazard of flooding.

Soils on Uplands and Mountains

This group consists of seven map units. It makes up 75
percent of the survey area.

3. Barneston-Dystric Xerorthents-Indianola

Very deep, somewhat excessively drained and excessively
drained, level to very steep soils; on terraces and terrace
escarpments

This map unit is in the central and eastern parts of the
survey area, along the major drainageways of the Skagit
River. Slope is 0 to 80 percent. Elevation is 200 to 1,200
feet. The average annual precipitation is 50 to 70 inches,
the average annual air temperature is about 50 degrees F,
and the average frost-free season is 160 to 220 days.

This unit makes up about 9 percent of the survey area.
It is about 44 percent Barneston soils, 19 percent Dystric
Xerorthents, and 6 percent Indianola soils. The remaining
31 percent is components of minor extent.

Barneston soils are on glacial outwash terraces and
terrace escarpments. The soils are very deep and somewhat
excessively drained. They formed in loess and volcanic ash
underlain by glacial outwash. The surface is covered with a
mat of needles and twigs. The surface layer and subsoil are
gravelly loam, very gravelly sandy loam, or very cobbly
sandy loam about 20 inches thick. The substratum to a
depth of 60 inches or more is very cobbly loamy sand, very
gravelly loamy coarse sand, or extremely gravelly sand.

The Dystric Xerorthents are on steep to extremely steep
terrace escarpments. The soils are very deep and
excessively drained. They formed in glacial outwash. The
surface is covered with a mat of needles, leaves, and
twigs. The surface layer is gravelly sandy loam about 4
inches thick. The subsoil is gravelly loamy sand about 31
inches thick. The substratum to a depth of 60 inches or
more is stratified very gravelly sand and gravelly sand.

The Indianola soils are on terraces. The soils are very
deep and somewhat excessively drained. They formed in
sandy glacial outwash. The surface is covered with a mat of
needles, leaves, and twigs. The surface layer is dark brown
sandy loam about 6 inches thick. The upper 25 inches of
the subsoil is loamy sand. The lower 24 inches of the
subsoil and the substratum to a depth of 60 inches or more
are sand.

Of minor extent in this unit are Greenwater soils and well
drained Gilligan, Giles, Nargar, and Winston soils on
terraces; Kline and Wiseman soils on alluvial fans; well
drained Wickersham soils on alluvial fans and terraces;
and poorly drained Norma soils in drainageways and
depressional areas.

This unit is used as woodland and homesites. If the
unit is used for homesite development, the main



limitations are steepness of slope and the risk of
seepage from onsite sewage disposal systems.

4. Tokul-Skipopa-Dystric Xerochrepts

Moderately deep to very deep, somewhat poorly drained to
well drained, level to extremely steep soils; on terraces, hills,
and escarpments

This map unit is in the northwestern and southwestern
parts of the survey area. It is mainly on glaciated uplands
and lakebed terraces. This unit is characterized by a very
complex, irregular, glaciated topography. Slope is 0 to 90
percent. Elevation is sea level to 1,100 feet. The average
annual precipitation is 45 to 55 inches, the average annual
air temperature is 50 or 51 degrees F, and the average frost-
free season is 150 to 200 days.

This unit makes up about 6 percent of the survey area.
It is about 46 percent Tokul soils, 30 percent Skipopa soils,
and 20 percent Dystric Xerochrepts. The remaining 4 percent
is components of minor extent.

Tokul soils are on glacially modified hills. The soils are
moderately deep and moderately well drained. They formed
in volcanic ash and loess underlain by glacial till. The
surface is covered with a mat of needles, leaves, and
twigs. The surface layer and subsoil are gravelly loam
about 34 inches thick. The substratum is gravelly sandy loam
about 5 inches thick over silica-cemented glacial till. Depth to
silica-cemented glacial till ranges from 20 to 40 inches.

Skipopa soils are on lakebed terraces. The soils are very
deep and somewhat poorly drained. They formed in a mantle
of loess and volcanic ash underlain by glaciolacustrine
sediment. The surface is covered with a mat of leaves and
twigs. The surface layer and subsoil are silt loam about 16
inches thick. The substratum to a depth of 60 inches or
more is silty clay.

Dystric Xerochrepts are on steep to extremely steep
escarpments. The soils are moderately deep to very deep
and are well drained. They formed in glacial till and
colluvium. The surface is covered with a mat of needles,
leaves, and twigs. The surface layer is gravelly loam about
4 inches thick. The subsaoil, to a depth of about 40 inches,
is very gravelly loam and very gravelly sandy loam. The
substratum to a depth of 60 inches or more is very
gravelly sandy loam. Depth to bedrock or dense glacial till
ranges from 20 inches to more than 60 inches.

Of minor extent in this unit are poorly drained Bellingham
soils and very poorly drained Mukilteo soils in depressional
areas, somewhat excessively drained Barneston soils on
terraces, Hoogdal soils on terraces

and terrace escarpments, Bow soils on terraces and plains,
Cathcart soils on plains and foothills, Vanzandt soils on
plains and low mountainsides, Chuckanut soils on hills, and
Heisler soils on mountainsides.

This unit is used as woodland, pastureland, hayland,
and homesites.

If this unit is used for homesite development, the main
limitations are steepness of slope, a seasonal high water
table, and very slow permeability.

5. Vanzandt-Montborne-Squires

Moderately deep, moderately well drained and well
drained, level to very steep soils; on plains and
mountainsides

This map unit is in the central and eastern parts of the
survey area. Slope is 0 to 65 percent. Elevation is 250 to
1,500 feet. The average annual precipitation is 55 to 75
inches, the average annual air temperature is 43 to 50
degrees F, and the average frost-free season is 120 to
200 days.

This unit makes up about 21 percent of the survey
area. It is about 24 percent Vanzandt soils, 12 percent
Montborne soils, and 5 percent Squires soils. The
remaining 59 percent is components of minor extent.

Vanzandt soils are on glacially modified plains and low
mountainsides. The soils are moderately deep and
moderately well drained. They formed in volcanic ash and
glacial till. The surface is covered with a mat of needles,
leaves, and twigs. The surface layer and subsoil are very
gravelly loam about 25 inches thick. The substratum is
very gravelly sandy loam about 11 inches thick over dense
glacial till. Depth to dense glacial till ranges from 20 to 40
inches.

Montborne soils are on glaciated mountainsides. The soils
are moderately deep and moderately well drained. They
formed in glacial till and volcanic ash. The surface is
covered with a mat of needles, leaves, and twigs. The
surface layer is very gravelly loam about 6 inches thick. The
subsoil and substratum are extremely gravelly loam about 26
inches thick over dense glacial till. Depth to dense glacial till
ranges from 20 to 40 inches.

Squires soils are on glacially modified mountainsides.
The soils are moderately deep and well drained. They
formed in colluvium derived from phyllite, volcanic ash, and
glacial till. The surface is covered with a mat of needles,
leaves, and twigs. The surface layer and subsoil are very
gravelly silt loam about 17 inches thick. The substratum is
very gravelly loam 15 inches thick over phyllite. Depth to
phyllite ranges from 20 to 40 inches.



Of minor extent in this unit are somewhat excessively
drained Barneston soils on terraces, Skiyou soils on hills.
Dystric Xerochrepts on escarpments and mountainsides, and
Heisler and Rinker soils on mountainsides.

This unit is used as woodland. The main limitations are
steepness of slope and seasonal soil wetness.

6. Chuckanut-Cathcart

Deep and very deep, well drained, moderately sloping to very
steep soils, on plains, foothills, hills, and mountainsides

This map unit is in the southwestern part of the survey
area. Slope is 8 to 65 percent. Elevation is 300 to 1,500 feet.
The average annual precipitation is 40 to 45 inches, the
average annual air temperature is 48 or 49 degrees F, and
the average frost-free season is 160 to 200 days.

This unit makes up about 3 percent of the survey
area. It is about 50 percent Chuckanut soils and 35
percent Cathcart soils. The remaining 15 percent is
components of minor extent.

Chuckanut soils are on hills and mountainsides. The soils
are deep and well drained. They formed in volcanic ash and
colluvium derived from sandstone and glacial till. The
surface is covered with a mat of needles, leaves, and twigs.
The surface layer and upper part of the subsoil are gravelly
loam about 15 inches thick. The lower part of the subsoil is
gravelly sandy loam about 20 inches thick. The substratum
is gravelly loam 14 inches thick over sandstone. Depth to
sandstone ranges from 40 to 60 inches.

Cathcart soils are on glaciated plains, foothills, and
mountainsides. The soils are very deep and well drained.
They formed in volcanic ash, glacial till, and sandstone.
The surface is covered with a mat of needles, leaves, and
twigs. The surface layer and subsoil are loam about 40
inches thick. The substratum to a depth of 60 inches or
more is gravelly sandy loam.

Of minor extent in this unit are somewhat excessively
drained Barneston soils on terraces, moderately well
drained Tokul soils on hills, and Squires soils on
mountainsides.

Most areas of this unit are used as woodland. A few
areas are used as homesites or pastureland. If this unit is
used for homesite development, the main limitation is
steepness of slope.

7. Bow-Coveland-Swinomish

Moderately deep and very deep, somewhat poorly

drained and moderately well drained, level to steep soils; on
terraces and hills

This map unit is in the western part of the survey area.
The unit is characterized by a terracelike appearance.
Slope is 0 to 30 percent. Elevation is sea level to 1,500
feet. The average annual precipitation is 20 to 40 inches,
the average annual air temperature is 50 degrees F, and
the average frost-free season is 160 to 220 days.

This unit makes up about 5 percent of the survey
area. It is about 44 percent Bow soils, 21 percent
Coveland soils, and 20 percent Swinomish soils. The
remaining 15 percent is components of minor extent.

Bow soils are on glacial remnant terraces. The soils are
very deep and somewhat poorly drained. They formed in
glacial drift over glaciolacustrine sediment with a mantle of
volcanic ash. The surface is covered with a mat of leaves
and twigs. The surface layer and upper part of the subsoil
are gravelly loam about 8 inches thick. The lower part of
the subsoil to a depth of 60 inches or more is clay loam
over silty clay.

Coveland soils are in swales on glaciated hills. The soils
are very deep and somewhat poorly drained. They formed
in glaciolacustrine sediment. The surface is covered with a
mat of needles, leaves, and twigs. The surface layer is
gravelly loam over very gravelly sandy loam about 14
inches thick. The subsoil and substratum to a depth of 60
inches or more are silty clay.

Swinomish soils are on glaciated hills. The soils are
moderately deep and moderately well drained. They formed
in glacial till with an admixture of loess and volcanic ash.
The surface is covered with a mat of needles, leaves, and
twigs. The surface layer and upper part of the subsoil are
gravelly loam about 20 inches thick. The lower part of the
subsoil and the substratum are very gravelly fine sandy
loam over very gravelly sandy loam about 11 inches thick
over dense glacial till. Depth to dense glacial till ranges
from 25 to 40 inches.

Of minor extent in this unit are Catla, Clallam,
Fidalgo, and Laconner soils on hills, excessively
drained Keystone soils on hills, and well drained
Whistle soils on colluvial slopes.

This unit is used as woodland, hayland, pastureland,
and homesites. If the unit is used for homesite
development, the main limitation is a perched seasonal
high water table.

8. Skykomish-Jug-Saxon
Very deep, moderately well drained and somewhat

excessively drained, level to very steep soils; on
terraces, terrace escarpments, and hills



This map unit is in the south-central and north-central
parts of the survey area. Slope is 0 to 65 percent. Elevation is
800 to 2,000 feet. The average annual precipitation is 70 to
75 inches, the average annual air temperature is 43 or 44
degrees F, and the average frost-free season is 100 to 125
days.

This unit makes up about 6 percent of the survey area.
It is about 14 percent Skykomish soils, 11 percent Jug soils,
and 8 percent Saxon soils. The remaining 67 percent is
components of minor extent.

Skykomish soils are on terraces, terrace escarpments,
and hills. The soils are very deep and somewhat excessively
drained. They formed in volcanic ash and glacial outwash.
The surface is covered with a mat of needles, leaves, and
twigs. The surface layer and subsoil are very gravelly sandy
loam about 17 inches thick. The substratum to a depth of
60 inches or more is very gravelly loamy sand.

Jug soils are on terraces. The soils are very deep and
somewhat excessively drained. They formed in volcanic ash
and glacial outwash. The surface is covered with a mat of
needles, leaves, and twigs. The surface layer is very gravelly
loam about 7 inches thick. The subsoil is extremely cobbly
sandy loam over extremely cobbly loamy sand about 34
inches thick. The substratum to a depth of 60 inches or more
is extremely cobbly sand.

Saxon soils are on terraces and hills. The soils are very
deep and moderately well drained. They formed in volcanic
ash underlain by glaciolacustrine sediment. The surface is
covered with a mat of needles. leaves. and twigs. The
surface layer, subsoil, and upper part of the substratum are
silt loam about 21 inches thick. The lower part of the
substratum to a depth of 60 inches or more is silty clay
loam.

Of minor extent in this unit are Cupples soils on hills
and excessively drained Dystric Xerorthents on terrace
escarpments.

This unit is used as woodland. The main limitations are
steepness of slope and seasonal soil wetness.

9. Wollard-Kindy-Diobsud

Moderately deep, moderately well drained, gently sloping
to very steep soils: on mountains

This map unit is in the central and eastern parts of the
survey area. Slope is 3 to 65 percent. Elevation is mainly
1,800 to 4,200 feet. The average annual precipitation is 80
to 90 inches, the average annual air temperature is 38 to
43 degrees F, and the average frost-free season is 90 to
120 days.

This unit makes up about 25 percent of the survey area. It
is about 17 percent Wollard soils, 15 percent Kindy soils,
and 9 percent Diobsud soils. The remaining 59 percent is
components of minor extent.

Wollard soils are on glacially modified mountainsides. The
soils are moderately deep and moderately well drained. They
formed in volcanic ash and glacial till derived dominantly
from phyllite. The surface is covered with a mat of needles,
leaves, and twigs. The surface layer and upper part of the
subsoil are gravelly silt loam about 8 inches thick. The
lower part of the subsoil and the substratum are gravelly
loam 24 inches thick over dense glacial till. Depth to dense
glacial till ranges from 20 to 40 inches.

Kindy soils are on glacially modified mountainsides. The
soils are moderately deep and moderately well drained. They
formed in volcanic ash, loess, and glacial till. The surface is
covered with a mat of leaves, needles, and twigs. The
surface layer is gravelly silt loam about 4 inches thick. The
subsoil is very gravelly silt loam 15 inches thick. The
substratum is very gravelly loam 7 inches thick over dense
glacial till. Depth to dense glacial till ranges from 20 to 40
inches.

Diobsud soils are on glacially modified mountainsides.
The soils are moderately deep and moderately well drained.
They formed in volcanic ash and glacial till derived
dominantly from phyllite. The surface is covered with a mat
of needles, leaves, and twigs. The surface layer is gravelly
silt loam about 4 inches thick. The subsoil and substratum
to a depth of 28 inches are gravelly loam over dense glacial
till. Depth to dense glacial till ranges from 20 to 40 inches.

Of minor extent in this unit are Humskel and
Springsteen soils on mountainsides, Klawatti soils on
mountainsides and mountain ridgetops, and Jackman
soils on mountains.

This unit is used as woodland and watershed. The main
limitations are steepness of slope, snowpack, and seasonal
soil wetness.

Broad Land Use Considerations

The soils in this survey area vary widely in their potential
for major land uses. Approximately 17 percent of the land in
the area is used for dairy farming and growing cultivated
crops such as wheat, peas, berries, carrots, broccoli,
cucumbers, cauliflower, potatoes, corn, vegetable seed,
and flower bulbs. The farmland is concentrated in the
western part of the survey area, in general soil map unit 1 ;
smaller areas are in the central and eastern parts of the
survey area, in map unit 2.



Partial protection from flooding is provided in map unit 1.
Occasional and frequent flooding causes slight crop
damage in map unit 2. Wetness is the major limitation for
crops in map unit 1. The main soils in units 1 and 2 are
those of the Skagit, Sumas, Field, Minkler, Larush, and
Pilchuck series.

About 70 percent of the land in the survey area is
woodland. The productivity for conifers is high on soils in
general soil map units 3, 4, 5, and 6 and is moderate or
low on soils in map units 7, 8, and 9. The potential
productivity for conifers in map unit 1 is high, with the
exception of some wet areas. The potential productivity in
map unit 2 is high. Excess water in the soil during winter
restricts the use of equipment on most soils. Steepness of
slope is a restriction on many of the soils.

About 12,000 acres in the survey area is considered to
be urban land. The urban areas are scattered throughout
the area and are in general soil map units 1, 2. 3, 4. 5, and
7. The potential for increased urban buildup in map unit 1
is limited because of the hazard of flooding and soil
wetness. Also, most of map unit 1 has been zoned for
agricultural use. The potential for urban

buildup is good in map units 4 and 7 if sewer service is
expanded in these areas.

Approximately 7,000 acres of land is considered suitable
for industrial sites. Most industry is located in general soil
map units 1 and 7. The potential for expansion of
industrial sites is fair in map unit 7 if the soil wetness
problem can be overcome.

The potential for recreational use ranges from excellent
to poor, depending on the type of recreation and the
properties of the soil. General soil map unit 1 is poorly
suited to most recreational uses because of flooding and
wetness. Much of map units 3 and 5 have good potential
for camp areas, picnic sites, paths and trails. and
playgrounds. Steepness of slope in any of the map units
limits the use of the soils for intensive recreational
development, such as playgrounds and camp areas. Areas
of map units 3 through 9 can be used for hiking and
camping; however, steepness of slope is a limitation within
much of these areas. Small areas suitable for intensive
recreational development are available in map units that
otherwise have low potential for recreational development.



Detailed Soil Map Units

The map units delineated on the detailed maps at the
back of this survey represent the soils or miscellaneous areas
in the survey area. The map unit descriptions in this
section, along with the maps, can be used to determine the
suitability and potential of a unit for specific uses. They also
can be used to plan the management needed for those
uses. More information on each map unit is given under
"Use and Management of the Soils."

A map unit delineation on a map represents an area
dominated by one or more major kinds of soil or
miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant
soils or miscellaneous areas. Within a taxonomic class there
are precisely defined limits for the properties of the soils. On
the landscape, however, the soils and miscellaneous areas
are natural phenomena, and they have the characteristic
variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for
a taxonomic class. Areas of soils of a single taxonomic class
rarely, if ever, can be mapped without including areas of
other taxonomic classes. Consequently, every map unit is
made up of the soils or miscellaneous areas for which it is
named and some "included" areas that belong to other
taxonomic classes.

Most included soils have properties similar to those of the
dominant soil or soils in the map unit, and thus they do not
affect use and management. These are called
noncontrasting, or similar, inclusions. They may or may not
be mentioned in the map unit description. Other included
soils and miscellaneous areas, however, have properties
and behavior divergent enough to affect use or to require
different management. These are called contrasting, or
dissimilar, inclusions. They generally are in small areas and
could not be mapped separately because of the scale
used. Some small areas of strongly contrasting soils or
miscellaneous areas are identified by a special symbol on
the maps.

The included areas of contrasting soils or miscellaneous
areas are mentioned in the map unit descriptions. A few
included areas may not have been observed, and
consequently they are not mentioned in the descriptions,
especially where the pattern was so complex that it was
impractical to make enough observations to identify all the
soils and miscellaneous areas on the landscape.

The presence of included areas in a map unit in no way
diminishes the usefulness or accuracy of the data. The
objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into segments
that have similar use and management requirements. The
delineation of such landscape segments on the map
provides sufficient information for the development of
resource plans, but if intensive use of small areas is
planned, onsite investigation to precisely define and locate
the soils and miscellaneous areas is needed.

An identifying symbol precedes the map unit name in the
map unit descriptions. Each description includes general
facts about the unit and gives the principal hazards and
limitations to be considered in planning for specific uses.

Soils that have profiles that are almost alike make up a
soil series. Except for differences in texture of the surface
layer or of the underlying layers, all the soils of a series
have major horizons that are similar in composition,
thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying layers. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion, and
other characteristics that affect their use. On the basis of
such differences, a soil series is divided into soil phases.
Most of the areas shown on the detailed soil maps are
phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For
example, Barneston gravelly loam, 0 to 8 percent slopes, is
one of several phases in the Barneston series.



Some map units are made up of two or more major
soils or miscellaneous areas. These map units are
complexes.

A complex consists of two or more soils or miscellaneous
areas in such an intricate pattern or in such small areas that
they cannot be shown separately on the maps. The pattern
and proportion of the soils or miscellaneous areas are
somewhat similar in all areas. Montborne-Rinker complex,
30 to 65 percent slopes, is an example.

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Riverwash is an example.

Table 4 gives the acreage and proportionate extent of
each map unit. Other tables (see "Summary of Tables")
give properties of the soils and the limitations and
potentials for many uses. The Glossary defines many of
the terms used in describing the soils or miscellaneous
areas.

Map Unit Descriptions

1-Andic Cryochrepts-Rock outcrop complex, 65 to
90 percent slopes. This map unit is on mountainsides
and ridges. The native vegetation is mainly conifers.
Elevation is 2,000 to 2,900 feet. The average annual
precipitation is about 80 inches, the average annual air
temperature is about 40 degrees F, and the average frost-
free season is 90 to 120 days.

This unit is about 70 percent Andic Cryochrepts and
about 20 percent Rock outcrop. The components of this unit
are so intricately intermingled that it was not practical to
map them separately at the scale used.

Included in this unit are small areas of Crinker,

Diobsud, Kindy, Springsteen, and Wollard soils on
glaciated high mountains.

Andic Cryochrepts are moderately deep to very deep and
are well drained. They formed in colluvium derived
dominantly from glacial till and volcanic ash. No single
profile is representative of these soils, but one commonly
observed in the survey area is covered with a mat of leaves
and twigs about 3 inches thick. The surface layer is
yellowish red very gravelly loam 3 inches thick. The upper 19
inches of the subsoil is dark yellowish brown very gravelly
loam, and the lower 14 inches is dark yellowish brown very
gravelly sandy loam. The substratum to a depth of 60
inches or more is olive yellow very gravelly sandy loam.
Texture, content of rock fragments, and depth to dense
glacial till, unconsolidated till, and bedrock vary widely within
short distances.

Permeability of the Andic Cryochrepts is moderate to

moderately rapid. Available water capacity is low to high.
Effective rooting depth is 30 to 60 inches or more. Runoff is
rapid, and the hazard of water erosion is severe.

Rock outcrop consists of exposures of phyllite, argillite, or
other metasedimentary rock that is hard and is mostly
unweathered. Rock outcrop occurs as steep cliffs and
irregular formations.

This unit is used as woodland.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the mean site
index for western hemlock is 125. On the basis of a 50-year
site curve, the mean site index for western hemlock is 89.
The highest average growth rate for western hemlock is
190 cubic feet per acre per year at age 50. The areas of
Rock outcrop make up about 20 percent of this unit and
limit yields accordingly. Areas on ridgetops that are subject
to strong, persistent winds are less productive than are
other areas of this unit. Among the trees of limited extent are
Pacific silver fir and western redcedar. Common forest
understory plants are deer fern, tall blue huckleberry,
bunchberry dogwood, devilsclub, and oneleaf foamfiower.

The main limitations for the harvesting of timber are
steepness of slope and the areas of Rock outcrop. Steepness
of slope restricts the use of wheeled and tracked equipment
in skidding operations; cable yarding systems generally are
safer and disturb the soil less. Logging roads require
suitable surfacing for year-round use. Occasional snowpack
limits the use of equipment and restricts access. Rock for
road construction is readily available on this unit. Areas of
Rock outcrop may cause breakage of timber when felled and
hinder yarding. Avoiding large areas of Rock outcrop forces
yarding paths to converge, which results in compaction of
the soil. Establishing plant cover on steep cuts and fills
reduces erosion. Following road construction and
clearcutting, road failures and landslides are likely to occur.
Steep yarding paths, skid trails, and firebreaks are subject
to rilling and gullying unless they are protected by plant
cover or adequate water bars are provided.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting western hemlock seedlings. If seed trees are
present, natural reforestation of cutover areas by western
hemlock and Pacific silver fir occurs periodically. The
mortality rate of seedlings is higher on ridgetops that are
subject to strong, persistent winds than it is in other areas of
this unit. The areas of Rock outcrop limit the even
distribution of reforestation. When openings are made in the
canopy, invading brushy



plants can delay the establishment of seedlings. Because
the rooting depth in some places is restricted by the dense
glacial till and bedrock, trees occasionally are subject to
windthrow.
This map unit is in capability subclass Ville.

2-Andic Xerochrepts, 40 to 65 percent slopes.
These very deep, well drained soils are on till plain
escarpments. The soils formed in colluvium containing
volcanic ash and are underlain by unconsolidated glacial till.
The native vegetation is mainly mixed conifers and
hardwoods. Elevation is 900 to 2,100 feet. The average
annual precipitation is about 70 inches, the average annual
air temperature is about 44 degrees F, and the average
frost-free season is 110 to 135 days.

No single profile is representative of these soils, but one
commonly observed in the survey area is covered with a mat
of leaves and twigs about 1 inch thick. The surface layer is
very dark gray very gravelly silt loam 5 inches thick. The
subsoil is dark brown and dark yellowish brown very gravelly
loam 15 inches thick. The substratum to a depth of 60
inches or more is dark yellowish brown very gravelly loam.
Texture and the content of rock fragments vary widely within
short distances.

Included in this unit are small areas of Elwell,

Montborne, and Sorensen soils on glaciated low
mountains.

Permeability of the Andic Xerochrepts is moderate.
Available water capacity is moderate to moderately high.
Effective rooting depth is 60 inches or more. Runoff is
medium, and the hazard of water erosion is moderate.

This unit is used as woodland.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the mean site
index for western hemlock is 153. On the basis of a 50-year
site curve, the mean site index for western hemlock is 108.
The highest average growth rate for western hemlock is 243
cubic feet per acre per year at age 50. Among the trees of
limited extent are Douglas fir, western redcedar, and Pacific
silver fir. Common forest understory plants are western
swordfern, ladyfern, vine maple, deer fern, Oregongrape,
salal, and red huckleberry.

The main limitation for the harvesting of timber is
steepness of slope. Steepness of slope restricts the use of
wheeled and tracked equipment in skidding operations; cable
yarding systems generally are safer and disturb the soil less.
Logging roads require suitable surfacing for year-round use.
Rock for road construction

is not readily available on this unit. Occasional snowpack
hinders the use of equipment and limits access in winter.
Following road construction and clearcutting, road
failures and landslides are likely to occur. Establishing
plant cover on steep cuts and fills reduces erosion.
Harvesting systems that lift logs entirely off the ground
reduce the disturbance of the protective layer of duff.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished
by planting western hemlock or Douglas fir seedlings. When
openings are made in the canopy, invading brushy plants
can delay the establishment of seedlings.

This map unit is in capability subclass Vlle.

3-Andic Xerochrepts-Rock outcrop complex, 65 to
90 percent slopes. This map unit is on mountainsides and
canyonsides (fig. 1). The native vegetation is mainly
conifers. Elevation is 900 to 2,400 feet. The average
annual precipitation is about 75 inches, the average annual
air temperature is about 43 degrees F, and the average
frost-free season is 120 to 140 days.

This unit is about 75 percent Andic Xerochrepts and about
15 percent Rock outcrop. The components of this unit are so
intricately intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are small areas of Elwell,

Montborne, Oakes, Rinker. and Sorensen soils on
glaciated low mountains.

The Andic Xerochrepts are very deep and well drained.
They formed in colluvium derived from volcanic ash, glacial
till, and phyllite, argillite, or conglomerate. No single profile
is representative of these soils, but one commonly
observed in the survey area is covered with a mat of leaves
and twigs about 1 inch thick. The surface layer is very dark
gray very gravelly silt loam 6 inches thick. The subsurface
layer is pinkish gray very gravelly silt loam 1 inch thick.
The upper 11 inches of the subsoil is strong brown and
yellowish brown very gravelly loam, and the lower 27 inches
is light olive brown extremely gravelly loam. The substratum
to a depth of 60 inches or more is light yellowish brown
extremely gravelly loam. Texture and the content of rock
fragments vary widely within short distances.

Permeability of the Andic Xerochrepts is moderate.
Available water capacity is moderate to moderately high.
Effective rooting depth is 60 inches or more. Runoff is
rapid, and the hazard of water erosion is severe.

Rock outcrop consists of exposures of phyllite,



Figure 1.-Typical area of Andic Xerochrepts-Rock outcrop complex, 65 to 90 percent slopes.
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year at age 50. The areas of Rock outcrop make up about
15 percent of this unit and limit yields accordingly. Among
the trees of limited extent are Douglas fir, western
redcedar, and Pacific silver fir. Common forest
understory plants are Oregongrape, western swordfern,
salal, and red huckleberry.

The main limitations for the harvesting of timber are
steepness of slope and the areas of Rock outcrop. Cable
yarding systems generally are used on this unit. Logging
roads require suitable surfacing for year-round use. Material
cast to the side ravels and commonly sloughs when
saturated. Establishing plant cover on steep cuts and fills
reduces erosion. Rock for road construction is readily
available on this unit. Areas of Rock outcrop may cause
breakage of timber when felled and hinder yarding. Avoiding
large areas of Rock outcrop forces yarding paths to
converge, which results in compaction of the soil.

Seedling establishment and plant competition are the
main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock and
Douglas fir seedlings. When openings are made in the

canopy, invading brushy plants can delay the establishment

of Douglas fir seedlings. The droughtiness of the surface
layer increases the mortality rate of seedlings, especially on
south- and southwest-facing side slopes. The areas of Rock
outcrop limit the even distribution of reforestation.

This map unit is in capability subclass Vlle.

4-Andic Xerochrepts, warm-Rock outcrop complex,
65 to 90 percent slopes. This map unit is on the sides of

valleys and canyons. The native vegetation is mainly conifers

and hardwoods. Elevation is 100 to 1,200 feet. The average
annual precipitation is about 60 inches, the average annual
air temperature is about 49 degrees F, and the average
frost-free season is 145 to 180 days.

This unit is about 65 percent Andic Xerochrepts and about
25 percent Rock outcrop. The components of this unit are so
intricately intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are small areas of Heisler,

Squires, Tokul, and Vanzandt soils on glaciated
uplands.

The Andic Xerochrepts are moderately deep to very deep
and are well drained. They formed in colluvium derived
from volcanic ash, glacial till, and phyllite, argillite, or other
metasedimentary rock. No single profile is representative of
these soils, but one commonly observed in the survey area
is covered with

a mat of leaves and twigs about 1 inch thick. The surface
layer is dark reddish brown gravelly silt loam 3 inches thick.
The subsoil is reddish brown and yellowish brown very
gravelly loam and very gravelly sandy loam 21 inches thick.
The substratum to a depth of 60 inches or more is brownish
yellow and olive brown extremely gravelly sandy loam.
Texture, the content of rock fragments, and depth to dense
glacial till and bedrock vary widely within short distances.

Permeability of the Andic Xerochrepts is moderate.
Available water capacity is low to moderately high.

Effective rooting depth is 40 to 60 inches or more. Runoff is
rapid, and the hazard of water erosion is severe.

Rock outcrop consists of exposures of phyllite, argillite, or
other metasedimentary rock that is hard and is mostly
unweathered. Rock outcrop occurs as steep cliffs and
irregular formations.

This unit is used as woodland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 165. On the basis of a 50-year site curve,
the mean site index for Douglas fir is 127. The highest
average growth rate for Douglas fir is 176 cubic feet per
acre per year at age 60. The areas of Rock outcrop make
up about 25 percent of this unit and limit yields accordingly.
Among the trees of limited extent are western hemlock and
western redcedar. Common forest understory plants are
western swordfern, Oregongrape, red huckleberry, and
salal.

The main limitations for the harvesting of timber are the
steepness of slope and the areas of Rock outcrop. Cable
yarding systems generally are used on this unit. Logging
roads require suitable surfacing for year-round use.
Unsurfaced roads and skid trails are soft when wet. Material
cast to the side ravels and commonly sloughs when
saturated. Rock for road construction is readily available on
this unit. Areas of Rock outcrop may cause breakage of
timber when felled and hinder yarding. Avoiding large areas
of Rock outcrop forces yarding paths to converge, which
results in compaction of the soil. Establishing plant cover
on steep cuts and fills reduces erosion.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished
by planting Douglas fir seedlings. The areas of Rock
outcrop limit the even distribution of reforestation. When
openings are made in the canopy, invading brushy plants
can delay the establishment of seedlings.

This map unit is in capability subclass Vlle.



5-Barneston gravelly loam, 0 to 8 percent slopes.
This very deep, somewhat excessively drained soil is on
outwash terraces. It formed in loess and volcanic ash
underlain by glacial outwash. The native vegetation is mainly
conifers. Elevation is 250 to 1,200 feet. The average annual
precipitation is about 70 inches, the average annual air
temperature is about 50 degrees F, and the average frost-
free season is 180 to 220 days.

Typically, the surface is covered with a mat of needles
and twigs 1 inch thick. The surface layer, where mixed to a
depth of 5 inches, is brown gravelly loam. The subsoil is dark
brown very gravelly loam 13 inches thick. The substratum to a
depth of 60 inches or more is yellowish brown extremely
gravelly sand. In some areas the surface layer is gravelly
sandy loam.

Included in this unit are small areas of Norma soils in
depressional areas and Birdsview and Winston soils on
terraces.

Permeability of this Barneston soil is moderately rapid to
the substratum and very rapid through it. Available water
capacity is moderate. Effective rooting depth is 60 inches
or more. Runoff is slow, and the hazard of water erosion is
slight.

This unit is used mainly as woodland. It is also used as
homesites, pastureland. and hayland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas firis 150. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 118. The highest average
growth rate for Douglas fir is 158 cubic feet per acre per
year at age 60. Among the trees of limited extent are
western hemlock and western redcedar. Common forest
understory plants are Oregongrape, salal, western swordfern,
western brackenfern, and red huckleberry.

This unit is well suited to year-round logging; however,
use of wheeled and tracked equipment during the short
periods when the soil is wet can produce ruts. Logging roads
require suitable surfacing for year-round use. Rounded
pebbles and cobbles for road construction are readily
available on this unit.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by Douglas fir occurs
periodically. When openings are made in the canopy,
invading brushy plants can delay the establishment of
seedlings.

This unit is well suited to homesite development. It has
few limitations. The main limitation for septic tank absorption
fields is the poor filtering capacity of the soil. If the density of
housing is moderate to high, community

sewage systems are needed to prevent contamination of
water supplies as a result of seepage from onsite sewage
disposal systems.

The main limitation for pasture or hay is droughtiness
late in summer. Use of proper stocking rates, pasture
rotation, and restricted grazing during wet periods helps to
keep the pasture in good condition. In summer
supplemental irrigation is required for maximum production.
Sprinkler irrigation is the most suitable method of applying
water.

This map unit is in capability subclass llle.

6-Barneston very gravelly sandy loam, 8 to 30
percent slopes. This very deep, somewhat excessively
drained soil is on terraces and in areas between terraces. It
formed in loess and volcanic ash underlain by glacial
outwash. The native vegetation is mainly conifers. Elevation
is 250 to 1,200 feet. The average annual precipitation is
about 70 inches, the average annual air temperature is about
50 degrees F, and the average frost-free season is 180 to
220 days.

Typically, the surface is covered with a mat of needles
and twigs 1 inch thick. The surface layer, where mixed to
a depth of 5 inches, is brown very gravelly sandy loam.

The subsoil is dark yellowish brown very gravelly sandy
loam 15 inches thick. The substratum to a depth of 60
inches or more is olive brown extremely gravelly sand. In
some areas the surface layer is gravelly loam or very cobbly
sandy loam. In some areas the soil is 25 to 35 inches
deep to extremely gravelly sand.

Included in this unit are small areas of Birdsview and
Winston soils on terraces.

Permeability of this Barneston soil is moderately rapid to
the substratum and very rapid through it. Available water
capacity is moderate. Effective rooting depth is 60 inches
or more. Runoff is slow, and the hazard of water erosion
is slight.

This unit is used mainly as woodland. It is also used as
homesites, pastureland, and hayland.

Douglas fir is the main woodland species on this unit.
On the basis of a 100-year site curve, the mean site index
for Douglas fir is 150. On the basis of a 50-year site curve,
the mean site index for Douglas fir is 118. The highest
average growth rate for Douglas fir is 158 cubic feet per acre
per year at age 60. Among the trees of limited extent are
western hemlock and western redcedar. Common forest
understory plants are Oregongrape, salal, western swordfern,
western brackenfern, and red huckleberry.

This unit is well suited to year-round logging. Logging
roads require suitable surfacing for year-round use.



Rounded pebbles and cobbles for road construction are
readily available on this unit.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present.
natural reforestation of cutover areas by Douglas fir occurs
periodically. When openings are made in the canopy,
invading brushy plants can delay the establishment of
seedlings.

If this unit is used for homesite development, the main
limitation is steepness of slope. The main limitations for
septic tank absorption fields are steepness of slope and the
risk of seepage. If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage from
onsite sewage disposal systems.

The main limitations for pasture or hay are the hazard of
erosion and droughtiness late in summer. Use of proper
stocking rates, pasture rotation, and restricted grazing
during wet periods helps to keep the pasture in good
condition and to protect the soil from erosion. Seedbed
preparation should be on the contour or across the slope
where practical. In summer supplemental irrigation is
required for maximum production. Sprinkler irrigation is the
most suitable method for applying water.

This map unit is in capability subclass IVe.

7-Barneston very gravelly sandy loam, 30 to 65
percent slopes. This very deep, somewhat excessively
drained soil is on terrace escarpments and on side slopes
between terraces. It formed in loess and volcanic ash
underlain by glacial outwash. The native vegetation is
mainly conifers. Elevation is 250 to 1,200 feet. The average
annual precipitation is about 70 inches. the average annual
air temperature is about 50 degrees F, and the average
frost-free season is 180 to 220 days.

Typically. the surface is covered with a mat of needles
and twigs 1 inch thick. The surface layer, where mixed to a
depth of 5 inches, is dark yellowish brown very gravelly
sandy loam. The subsoil is dark yellowish brown very
gravelly sandy loam 19 inches thick. The substratum to a
depth of 60 inches or more is light olive brown and olive very
gravelly loamy coarse sand. In some areas the surface layer
is gravelly loam.

Included in this unit are small areas of Squires soils in
low-lying areas on mountainsides. In some areas are soils
that have a substratum that is stratified with silt and soils that
have dense glacial till at a depth of 20 to 40 inches.

Permeability of this Barneston soil is moderately rapid to
the substratum and very rapid through it. Available water
capacity is moderate. Effective rooting depth is 60 inches
or more. Runoff is medium, and the hazard of water
erosion is moderate.

This unit is used as woodland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 150. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 118. The highest
average growth rate for Douglas fir is 158 cubic feet per
acre per year at age 60. Among the trees of limited extent are
western hemlock and western redcedar. Common forest
understory plants are Oregongrape, salal, western
swordfern, western brackenfern, and red huckleberry.

The main limitation for the harvesting of timber is
steepness of slope. Material cast to the side ravels and
commonly sloughs when saturated. Steepness of slope
restricts the use of wheeled and tracked equipment in
skidding operations; cable yarding systems generally are
safer and disturb the soil less. Logging roads require
suitable surfacing for year-round use. Rounded pebbles and
cobbles for road construction are readily available on this
unit. Establishing plant cover on steep cuts and fills
reduces erosion.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by Douglas fir occurs
periodically. When openings are made in the canopy,
invading brushy plants can delay the establishment of
seedlings.

This map unit is in capability subclass Vle.

8-Barneston very cobbly sandy loam, 0 to 8 percent
slopes. This very deep, somewhat excessively drained soil
is on terraces. It formed in loess and volcanic ash underlain
by glacial outwash. The native vegetation is mainly
conifers. Elevation is 250 to 1,200 feet. The average
annual precipitation is about 70 inches, the average annual
air temperature is about 50 degrees F, and the average
frost-free season is 180 to 220 days.

Typically, the surface is covered with a mat of needles
and twigs 1 inch thick. The surface layer, where mixed to
a depth of 5 inches, is brown very cobbly sandy loam.
The subsoil is brown and dark brown very cobbly sandy
loam 13 inches thick. The substratum to a depth of 60
inches or more is grayish brown and light olive brown very
cobbly loamy sand. Depth to very cobbly loamy sand
ranges from 17 to 25



inches. In some areas the surface layer is very gravelly
sandy loam.

Included in this unit are small areas of Gilligan and
Indianola soils on glacial outwash terraces and Larush soils
on recent alluvial terraces.

Permeability of this Barneston soil is moderately rapid to
a depth of 18 inches and very rapid below this depth.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is slow, and the hazard
of water erosion is slight.

This unit is used mainly as woodland. It is also used
as homesites.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 124. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 101. The highest average
growth rate for Douglas fir is 121 cubic feet per acre per
year at age 70. Among the trees of limited extent are
western hemlock and western redcedar. Common forest
understory plants are Oregongrape, salal, western
swordfern, western brackenfern, and red huckleberry.

This unit is well suited to year-round logging. Logging
roads require suitable surfacing for year-round use. Rounded
pebbles and cobbles for road construction are readily
available on this unit.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by Douglas fir occurs
periodically. When openings are made in the canopy,
invading brushy plants can delay the establishment of
seedlings.

The main limitation of this unit for use as homesites is the
presence of large stones that interfere with excavation. The
main limitations for septic tank absorption fields are the
large stones and the risk of seepage. If the density of
housing is moderate to high, community sewage systems
are needed to prevent contamination of water supplies as a
result of seepage from onsite sewage disposal systems.

This map unit is in capability subclass Vls.

9-Beaches. This map unit consists of coastal beaches.
Areas are long, narrow, and nearly level and are 4 to 20
acres in size. Most areas are not vegetated, but some areas
support scattered grasses. Elevation is 0 to 5 feet. The
average annual precipitation is about 25 inches. the average
annual air temperature is about 50 degrees F. and the
average frost-free season is 175 to 210 days.

Typically, Beaches consists of multicolored, stratified

sand with lenses of clam, crab, and oyster shells. The water
table fluctuates from above the surface to a depth of more
than 5 feet below the surface. Permeability is rapid.
Available water capacity is low. Surface runoff is slow. The
organic matter content is very low. Some nutrients are not
available to plants because of the alkalinity of the sand.

Most areas of this unit are used for recreation. Some
areas are used for wildlife habitat.

This map unit is in capability subclass Vlliw.

10-Bellingham silt loam. This very deep, poorly
drained soil is in depressional areas. It formed in alluvial
and lacustrine material. Slope is 0 to 3 percent. The native
vegetation is mainly mixed hardwoods and conifers.
Elevation is near sea level to 450 feet. The average annual
precipitation is about 40 inches, the average annual air
temperature is about 51 degrees F, and the average frost-
free season is 170 to 210 days.

Typically, the surface layer is very dark gray silt loam 9
inches thick. The upper 12 inches is gray silty clay loam,
and the lower 12 inches is dark gray silty clay. The
substratum to a depth of 60 inches or more is dark bluish
gray silty clay. In some places are small areas where gravel
is in the profile, areas where the surface layer is less than 6
inches thick, and areas where strata of fine sand are in the
substratum.

Included in this unit are small areas of Norma soils
along drainageways, Skipopa soils on terraces.

Bellingham mucky silt loam, and Bellingham silt loam that
is drained.

Permeability of this Bellingham soil is slow. Available
water capacity is high. Effective rooting depth is limited by
a perched water table that is at the surface to a depth of
12 inches below the surface from November to April. In some
places this soil is subject to ponding during the rainy
season. Runoff is slow, and the hazard of water erosion is
slight.

This unit is used mainly as woodland and wildlife
habitat. It is also used as pastureland and hayland.

Red alder is the main woodland species on this unit. On
the basis of a 50-year site curve, the mean site index for
red alder is estimated to be 85. The highest average
growth rate for red alder is 92 cubic feet per acre per year
at age 40. Among the trees of limited extent are western
redcedar and western hemlock. Common forest understory
plants are western swordfern, salmonberry, sedges, and
other perennial forbs and shrubs.

The main limitation for the harvesting of timber is
wetness. Use of wheeled and tracked equipment when
the soil is moist produces ruts, compacts the soil, and



damages the roots of trees. Unsurfaced roads and skid trails
are soft and slippery when wet. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit. Use of
equipment is limited to dry periods.

Seedling mortality is the main concern in the production of
timber. Reforestation can be accomplished by planting
western redcedar seedlings. The seasonal high water table
reduces root respiration, which results in a low survival rate
of seedlings. Trees are frequently subject to windthrow
during periods when the soil is excessively wet and the winds
are strong. When openings are made in the canopy, brushy
plants can prevent the establishment of red alder.

The main limitation for pasture or hay is the seasonal
perched water table. Tile drains and field ditches are needed
to lower the water table if deep-rooted plants are grown.
Drainage tiles should be closely spaced because of the slow
permeability. Use of proper stocking rates, pasture rotation,
and restricted grazing during wet periods helps to keep the
pasture in good condition.

This map unit is in capability subclass Viw.

11-Bellingham mucky silt loam. This very deep, poorly
drained soil is in depressional areas. It formed in alluvial
and lacustrine material. Slope is 0 to 2 percent. The native
vegetation is mainly mixed hardwoods and conifers.
Elevation is near sea level to 450 feet. The average annual
precipitation is about 40 inches, the average annual air
temperature is about 51 degrees F, and the average frost-
free season is 170 to 210 days.

Typically, the surface layer is very dark gray mucky silt
loam 9 inches thick. The upper 12 inches of the subsoil is
gray silty clay loam, and the lower 12 inches is dark gray silty
clay. The substratum to a depth of 60 inches or more is
dark bluish gray silty clay. In some small areas gravel is
in the profile, the surface layer is thin, or strata of fine sand
are in the substratum.

Included in this unit are small areas of Norma soils along
drainageways, Skipopa soils on terraces, and Mukilteo
soils and Terric Medisaprists in depressional areas.

Permeability of this Bellingham soil is slow. Available water
capacity is high. Effective rooting depth is limited by a
perched water table that is at or above the surface from
November to April. This soil is subject to ponding during the
rainy season. Runoff is ponded, and the hazard of water
erosion is slight.

This unit is used as woodland and wildlife habitat. Red

alder is the main woodland species on this unit. On the
basis of a 50-year site curve, the mean site

index for red alder is estimated to be 85. The highest
average growth rate for red alder is 92 cubic feet per acre
per year at age 40. Among the trees of limited extent are
western redcedar and western hemlock. Common forest
understory plants are western swordfern, salmonberry, and
other perennial forbs and shrubs.

The main limitation for the harvesting of timber is wetness.
Use of wheeled and tracked equipment when the soil is
moist produces ruts, compacts the soil, and damages the
roots of trees. Unsurfaced roads and skid trails are soft and
slippery when wet. Logging roads require suitable surfacing
for year-round use. Rock for road construction is not readily
available on this unit. Ponding limits the use of equipment to
dry periods.

Seedling mortality is the main concern in the production
of timber. Reforestation can be accomplished by planting
western redcedar seedlings. Ponding reduces root
respiration, which results in a low survival rate of seedlings.
Trees are frequently subject to windthrow during periods
when the soil is excessively wet and the winds are strong.
When openings are made in the canopy, invading brushy
plants can prevent the establishment of red alder.

This map unit is in capability subclass Viw.

12-Birdsview loamy sand, 0 to 8 percent slopes. This
very deep, somewhat excessively drained soil is on terraces.
It formed in glacial outwash. The native vegetation is mainly
conifers. Elevation is 200 to 1,000 feet. The average
annual precipitation is about 70 inches, the average annual
air temperature is about 51 degrees F, and the average
frost-free season is 160 to 220 days.

Typically, the surface is covered with a mat of leaves,
needles, and twigs 4 inches thick. The surface layer is dark
brown loamy sand 5 inches thick. The upper 25 inches of
the subsoil is dark yellowish brown loamy sand, and the lower
24 inches is dark yellowish brown sand. The substratum to
a depth of 60 inches or more is olive brown and olive gray
sand. In some areas the surface layer is gravelly loamy
sand. In some areas pumice is in the profile.

Included in this unit are small areas of Barneston soils
on terraces.

Permeability of this Birdsview soil is rapid. Available
water capacity is low to moderate. Effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of
water erosion is slight.

Most areas of this unit are used as woodland. A few areas
are used as hayland, pastureland, and homesites.

Douglas fir is the main woodland species on this unit.



On the basis of a 100-year site curve, the mean site index for
Douglas fir is 165. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 125. The highest average
growth rate for Douglas fir is 176 cubic feet per acre per year
at age 60. Among the trees of limited extent are western
hemlock and western redcedar. Common forest understory
plants are Oregongrape, western swordfern, bunchberry
dogwood, red huckleberry, and Pacific dogwood.

This unit is well suited to year-round logging. Logging
roads require suitable surfacing for year-round use. Rock for
road construction is not readily available on this unit. The
surface layer is loose when dry, which hinders the use of
wheeled and tracked equipment.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by Douglas fir occurs
periodically. When openings are made in the canopy,
invading brushy plants can delay the establishment of
seedlings.

The main limitations for pasture and hay are droughtiness
and low soil fertility. Rotation grazing helps to maintain the
quality of forage. Periodic mowing helps to maintain uniform
growth, discourages selective grazing, and reduces weeds.
In summer supplemental irrigation is required for maximum
production. Sprinkler irrigation is the most suitable method of
applying water.

This unit is well suited to homesite development. The main
limitation for septic tank absorption fields is the risk of
seepage. If the density of housing is moderate to high.
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage from
onsite sewage disposal systems.

This map unit is in capability subclass IVs.

13-Birdsview loamy sand, 50 to 80 percent slopes.
This very deep, somewhat excessively drained soil is on
terrace escarpments. It formed in glacial outwash. The
native vegetation is mainly conifers and mixed hardwoods.
Elevation is 200 to 1,000 feet. The average annual
precipitation is about 70 inches, the average annual air
temperature is about 51 degrees F, and the average frost-
free season is 160 to 220 days.

Typically, the surface is covered with a mat of leaves,
needles, and twigs 4 inches thick. The surface layer is dark
brown loamy sand 5 inches thick. The upper 25 inches of the
subsoil is dark yellowish brown loamy sand, and the lower
24 inches is dark yellowish brown sand. The substratum to
a depth of 60 inches or more is olive and olive gray sand.
In some areas the surface layer is gravelly loamy sand. In
some areas

strata of clay are in the subsoil and gray soil material is in
the subsoil and substratum.

Included in this unit are small areas of Barneston
soils on outwash terraces, Larush soils on alluvial
terraces, and Tokul soils on glaciated uplands.

Permeability of this Birdsview soil is rapid. Available
water capacity is low to moderate. Effective rooting depth is
60 inches or more. Runoff is rapid, and the hazard of water
erosion is severe.

This unit is used as woodland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 143. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 115. The highest average
growth rate for Douglas fir is 149 cubic feet per acre per year
at age 65. Among the trees of limited extent are western
hemlock and western redcedar. Common forest understory
plants are Oregongrape, western swordfern, bunchberry
dogwood, red huckleberry, and Pacific dogwood.

The main limitation for the harvesting of timber is
steepness of slope. Steepness of slope restricts the use of
wheeled and tracked equipment in skidding operations; cable
yarding systems generally are safer and disturb the soil
less. The surface layer is loose when dry, which hinders the
use of wheeled and tracked equipment. Logging roads
require suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit. Material
cast to the side ravels and commonly sloughs when
saturated. Steep yarding paths, skid trails, and firebreaks
are subject to rilling and gullying unless they are protected by
plant cover or adequate water bars are provided.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by Douglas fir occurs
periodically. The droughtiness of the surface layer increases
the mortality rate of seedlings, especially on south- and
southwest-facing side slopes. When openings are made in
the canopy, invading brushy plants can delay the
establishment of seedlings.

This map unit is in capability subclass Vilis.

14-Blethen very gravelly silt loam, 30 to 65 percent
slopes. This deep, well drained soil is on glacially modified
mountainsides. It formed in colluvium derived from argillite
containing volcanic ash and glacial till. The native
vegetation is mainly conifers. Elevation is 200 to 1,200 feet.
The average annual precipitation is about 70 inches, the
average annual air temperature is



about 48 degrees F. and the average frost-free season is
140 to 180 days.

Typically, the surface is covered with a mat of leaves and
twigs 3 inches thick. The surface layer, where mixed to a
depth of 6 inches, is dark brown very gravelly silt loam. The
subsoil is dark brown, strong brown, and dark yellowish brown
very gravelly silt loam 31 inches thick. The substratum is light
olive brown extremely gravelly loam about 12 inches thick.
Argillite is at a depth of about 49 inches. Depth to argillite
ranges from 40 to 60 inches. In some areas the surface layer
is very gravelly loam.

Included in this unit are small areas of Squires and
Vanzandt soils and Rock outcrop on mountainsides.

Permeability of this Blethen soil is moderate. Available
water capacity is low to moderately high. Effective rooting
depth is 40 to 60 inches. Runoff is medium, and the hazard
of water erosion is moderate.

This unit is used as woodland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 149. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 115. The highest average
growth rate for Douglas fir is 157 cubic feet per acre per year
at age 60. Among the trees of limited extent are western
hemlock, western redcedar, and red alder. Common forest
understory plants are western swordfern, red huckleberry,
deer fern, Oregongrape, bedstraw, salmonberry, and Pacific
trillium.

The main limitations for the harvesting of timber are
steepness of slope and seasonal soil wetness. Material cast
to the side ravels and commonly sloughs when saturated.
Steepness of slope restricts the use of wheeled and tracked
equipment in skidding operations; cable yarding systems
generally are safer and disturb the soil less. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Logging roads require suitable surfacing for year-
round use. Rock for road construction is readily available on
this unit.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by Douglas fir occurs
periodically. When openings are made in the canopy.,
invading brushy plants can delay the establishment of
seedlings.

This map unit is in capability subclass Vle.

15-Borohemists, 0 to 3 percent slopes. These very deep,
very poorly drained soils are in depressional

areas on low mountains. The soils formed in mixed organic
material consisting of mosses, forbs, and shrubs. The native
vegetation is mainly willows, shrubs, and forbs. Elevation is
1,000 to 2,200 feet. The average annual precipitation is
about 70 inches, the average annual air temperature is
about 45 degrees F, and the average frost-free season is
110 to 135 days.

No single profile is representative of these soils, but one
commonly observed in the survey area has a surface layer of
black mucky peat about 8 inches thick. The upper 22 inches
of underlying material is reddish brown hemic material,
and the lower part to a depth of 60 inches or more is
variable mineral or organic material. The thickness of
organic material ranges from 16 inches to more than 60
inches. In some small areas the soils have an underlying
layer of dense glacial till, clay, or stratified sand.

Included in this unit are small areas of Elwell soils on low
glaciated mountains.

Permeability of these Borohemists is moderate. Available
water capacity is high. Effective rooting depth is limited by a
seasonal high water table that fluctuates from above the
surface to a depth of 12 inches below the surface from
October to June. These soils are subject to ponding during
the rainy season. Runoff is ponded, and the hazard of water
erosion is slight.

This unit is used as wildlife habitat.

This map unit is in capability subclass Vw.

16-Bow gravelly loam, 0 to 3 percent slopes. This
very deep, somewhat poorly drained soil is on glaciated
terraces and undulating till plains. It formed in
glaciolacustrine material and gravelly glacial drift mantled
with volcanic ash. The vegetation in areas not cultivated is
mainly conifers and shrubs. Elevation is 50 to 400 feet. The
average annual precipitation is about 30 inches, the
average annual air temperature is about 50 degrees F, and
the average frost-free season is 170 to 220 days.

Typically, the surface layer is dark brown gravelly loam 7
inches thick. The upper 10 inches of the subsoil is dark
brown very gravelly loam, the next 14 inches is grayish
brown clay loam, olive gray silty clay, and light olive gray silt
loam, and the lower part to a depth of 60 inches or more
is olive gray silty clay. In some areas the surface layer is
gravelly silt loam or black gravelly loam about 9 inches
thick, and in some areas the subsoil is loamy.

Included in this unit are small areas of Bellingham soils in
wet depressional areas and along drainageways and Catla
and Clallam soils on knolls.

Permeability of this Bow soil is slow. Available water



capacity is high. Effective rooting depth is limited by a
perched water table that is at a depth of 6 to 18 inches from
November to May. Runoff is slow, and the hazard of water
erosion is slight.

This unit is used as hayland, pastureland, woodland,
and homesites. If adequately drained, the unit is suited to
climatically adapted cultivated crops.

The main limitation for hay and pasture is seasonal
wetness. The water table limits the use of this unit to
grasses and shallow-rooted legumes. Tile drains and field
ditches are needed to reduce wetness if deep-rooted plants
are grown. Drainage tiles should be closely spaced because
of the slow permeability. Shallow ditches help to remove
surface water and prevent ponding. Use of proper stocking
rates, pasture rotation, and restricted grazing during wet
periods helps to keep the pasture in good condition.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is estimated to be 131. On the basis of a 50-year
site curve, the mean site index for Douglas fir is estimated to
be 107. The highest average growth rate for Douglas fir is
132 cubic feet per acre per year at age 70. Among the
trees of limited extent are red alder, western redcedar, and
western hemlock. Common forest understory plants are salal,
trailing blackberry, evergreen huckleberry, western
swordfern, creambush oceanspray, and northern twinflower.

The main limitation for the harvesting of timber is
seasonal soil wetness. Use of wheeled and tracked
equipment when the soil is moist produces ruts, compacts
the soil, and damages the roots of trees. When wet,
unsurfaced roads and skid trails are sticky and slippery and
they can be impassable. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available on this unit.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by red alder occurs readily. Wetness reduces root respiration,
which results in a low survival rate of seedlings. When
openings are made in the canopy, invading brushy plants
can prevent the establishment of seedlings. Because the
rooting depth is restricted by the perched water table and the
clay layer, trees frequently are subject to windthrow.

This unit is poorly suited to homesite development.
The main limitations are wetness and shrink-swell
potential. Wetness can be reduced by installing drain tile
around footings. The effects of shrinking and

swelling can be minimized by using proper engineering
designs and by backfilling with material that has low shrink-
swell potential. The main limitations for septic tank
absorption fields are slow permeability and wetness. Use of
interceptor drains, additional topsoil placed over the
absorption field, and longer absorption lines helps to
compensate for these limitations.

This map unit is in capability subclass Illw.

17-Bow gravelly loam, 3 to 8 percent slopes. This
very deep, somewhat poorly drained soil is on glaciated
terraces and undulating till plains. It formed in
glaciolacustrine material and gravelly glacial drift mantled
with volcanic ash. The vegetation in areas not cultivated is
mainly conifers. Elevation is 50 to 400 feet. The average
annual precipitation is about 30 inches, the average annual
air temperature is about 50 degrees F, and the average
frost-free season is 170 to 220 days.

Typically, the surface layer is dark brown gravelly loam 7
inches thick. The upper 10 inches of the subsoil is dark
brown very gravelly loam, the next 14 inches is grayish
brown clay loam, olive gray silty clay, and light olive gray
silt loam, and the lower part to a depth of 60 inches or
more is olive gray silty clay. In some areas the surface layer
is gravelly silt loam or black gravelly loam about 9 inches
thick, and in some areas the subsoil is loamy.

Included in this unit are small areas of Catla and Clallam
soils on knolls and Swinomish soils on ridges of hills.

Permeability of this Bow soil is slow. Available water
capacity is high. Effective rooting depth is limited by a
perched water table that is at a depth of 6 to 18 inches
from November to May. Runoff is medium, and the hazard of
water erosion is slight.

This unit is used as hayland, pastureland, woodland, and
homesites. If adequately drained, the unit is suited to
climatically adapted cultivated crops.

The main limitation for hay and pasture is seasonal
wetness. The water table limits the use of this unit to
grasses and shallow-rooted legumes. Tile drains and field
ditches are needed to lower the perched water table if
deep-rooted plants are grown. Drainage tiles should be
closely spaced because of the slow permeability. Proper
stocking rates, pasture rotation, and restricted grazing
during wet periods help to keep the pasture in good
condition and to protect the soil from erosion.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is estimated to be 131. On the



basis of a 50-year site curve, the mean site index for Douglas
fir is estimated to be 107. The highest average growth rate for
Douglas fir is 132 cubic feet per acre per year at age 70.
Among the trees of limited extent are red alder. western
redcedar, and western hemlock. Common forest understory
plants are salal, trailing blackberry, evergreen huckleberry,
western swordfern, creambush oceanspray, and northern
twinflower.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. When wet, unsurfaced roads and skid trails are sticky
and slippery and they can be impassable. Logging roads
require suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by red alder occurs readily. The perched water table reduces
root respiration, which results in a low survival rate of
seedlings. When openings are made in the canopy, invading
brushy plants can prevent the establishment of seedlings.
Because the rooting depth is restricted by the perched water
table and the clay layer, trees frequently are subject to
windthrow.

This unit is poorly suited to homesite development. The
main limitations are wetness and shrink-swell potential.
Wetness can be reduced by installing drain tile around
footings. The effects of shrinking and swelling can be
minimized by using proper engineering designs and by
backfilling with material that has low shrink-swell potential.
The main limitations for septic tank absorption fields are
slow permeability and the perched water table. Use of
interceptor drains, additional topsoil placed over the
absorption field, and longer absorption lines placed on the
contour helps to compensate for these limitations.

This map unit is in capability subclass Illw.

18-Bow gravelly loam, low precipitation, 0 to 3 percent
slopes. This very deep, somewhat poorly drained soil is on
glacially modified remnant terraces and hills. It formed in
gravelly glacial drift over glaciolacustrine material mantled
with volcanic ash. The vegetation in areas not cultivated is
mainly conifers and deciduous trees. Elevation is near sea
level to 200 feet. The average annual precipitation is about
23 inches, the average annual air temperature is about 50
degrees

F, and the average frost-free season is 170 to 220
days.

Typically, the surface is covered with a mat of leaves and
twigs 1 inch thick. The surface layer is dark brown gravelly
loam 5 inches thick. The upper 3 inches of the subsoil is
brown gravelly loam, the next 14 inches is dark grayish
brown clay loam, and the lower part to a depth of 60 inches
or more is gray silty clay. In some areas the surface layer
is gravelly silt loam or is black to dark brown gravelly loam
about 9 inches thick, and in some areas the subsoil is
gravelly and loamy.

Included in this unit are small areas of Catla and
Clallam soils on hills, Bellingham soils in depressional
areas, and Laconner soils on terraces.

Permeability of this Bow soil is slow. Available water
capacity is high. Effective rooting depth is limited by a
perched water table that is at a depth of 6 to 18 inches
from November to May. Runoff is slow, and the hazard of
water erosion is slight.

This unit is used as woodland, pastureland, hayland,
and homesites. If adequately drained, it is suited to
climatically adapted cultivated crops.

Douglas fir is the main woodland species on this unit.
On the basis of a 100-year site curve, the mean site index
for Douglas fir is estimated to be 126. On the basis of a 50-
year site curve, the mean site index for Douglas fir is
estimated to be 94. The highest average growth rate for
Douglas fir is 124 cubic feet per acre per year at age 70.
Among the trees of limited extent are western redcedar,
red alder, grand fir, and western hemlock. Common forest
understory plants are salal, trailing blackberry, evergreen
huckleberry, western swordfern, creambush oceanspray,
and northern twinflower.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. When wet, unsurfaced roads and skid trails are
sticky and slippery and they can be impassable. Logging
roads require suitable surfacing for year-round use. Rock
for road construction is not readily available on this unit.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber.
Reforestation can be accomplished by planting Douglas fir
seedlings. If seed trees are present, natural reforestation of
cutover areas by red alder occurs readily. The perched
water table reduces root respiration, which results in a low
survival rate of seedlings. When openings are made in the
canopy, invading brushy plants can prevent the
establishment of



seedlings. Because the rooting depth is restricted by the
perched water table and the clay layer, trees frequently
are subject to windthrow.

If this unit is used for hay and pasture, the main limitation
is the perched water table. The water table limits use of the
unit to grasses and shallow-rooted legumes. Tile drains and
field ditches are needed to lower the water table if deep-
rooted plants are grown. Drainage tiles should be closely
spaced because of the slow permeability. Use of proper
stocking rates, pasture rotation, and restricted grazing during
wet periods helps to keep the pasture in good condition.
Shallow ditches help to remove surface water and prevent
ponding in winter. In summer supplemental irrigation is
required for maximum production. Sprinkler irrigation is the
most suitable method of applying water.

This unit is poorly suited to homesite development. The
main limitations are wetness and shrink-swell potential. Soil
wetness can be reduced by installing drain tile around
footings. The effects of shrinking and swelling can be
minimized by using proper engineering designs and by
backfilling with material that has low shrink-swell potential.
The main limitations for septic tank absorption fields are
slow permeability and the perched water table. Use of
interceptor drains, additional topsoil placed over the
absorption field, and longer absorption lines helps to
compensate for these limitations.

This map unit is in capability subclass Illw.

19-Bow gravelly loam, low precipitation, 3 to 8
percent slopes. This very deep, somewhat poorly drained
soil is on glacially modified remnant terraces and hills. It
formed in gravelly glacial drift over glaciolacustrine material
mantled with volcanic ash. The vegetation in areas not
cultivated is mainly coniferous and deciduous trees.
Elevation is near sea level to 200 feet. The average annual
precipitation is about 23 inches. the average annual air
temperature is about 50 degrees F. and the average frost-
free season is 170 to 220 days.

Typically, the surface is covered with a mat of leaves
and twigs 1 inch thick. The surface layer is dark brown
gravelly loam 5 inches thick. The upper 3 inches of the
subsoil is brown gravelly loam, the next 14 inches is dark
grayish brown clay loam, and the lower part to a depth of
60 inches or more is gray silty clay. In some areas the
surface layer is gravelly silt loam or is black to dark brown
gravelly loam about 9 inches thick, and in some areas the
subsoil is gravelly and loamy.

Included in this unit are small areas of Catla and

Clallam soils on hills and Laconner soils on terraces.

Permeability of this Bow soil is slow. Available water
capacity is high. Effective rooting depth is limited by a
perched water table that is at a depth of 6 to 18 inches
from November to May. Runoff is medium, and the hazard
of water erosion is slight.

This unit is used as woodland, pastureland, hayland,
and homesites. If adequately drained, it is suited to
climatically adapted cultivated crops.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is estimated to be 126. On the basis of a 50-
year site curve, the mean site index for Douglas fir is
estimated to be 94. The highest average growth rate for
Douglas fir is 122 cubic feet per acre per year at age 70.
Among the trees of limited extent are western redcedar, red
alder, grand fir, and western hemlock. Common forest
understory plants are salal, trailing blackberry, evergreen
huckleberry, western swordfern, creambush oceanspray,
and northern twinflower.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. When wet, unsurfaced roads and skid trails are sticky
and slippery and they can be impassable. Logging roads
require suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by red alder occurs readily. The perched water table reduces
root respiration. which results in a low survival rate of
seedlings. When openings are made in the canopy,
invading brushy plants can prevent the establishment of
seedlings. Because the rooting depth is restricted by the
perched water table and the clay layer, trees frequently are
subject to windthrow.

If this unit is used for hay and pasture, the main
limitation is the perched water table. The water table limits
use of the unit to grasses and shallow-rooted legumes. Tile
drains and field ditches are needed to lower the perched
water table if deep-rooted plants are grown. Drainage tiles
should be closely spaced because of the slow permeability.
Use of proper stocking rates, pasture rotation, and
restricted grazing during wet periods helps to keep the
pasture in good condition. In



summer supplemental irrigation is required for maximum
production. Sprinkler irrigation is the most suitable
method of applying water.

This unit is poorly suited to homesite development. The
main limitations are wetness and shrink-swell potential.
Wetness can be reduced by installing drain tile around
footings. The effects of shrinking and swelling can be
minimized by using proper engineering designs and by
backfilling with material that has low shrink-swell potential.
The main limitations for septic tank absorption fields are the
slow permeability and perched water table. Use of
interceptor drains, additional topsoil placed over the
absorption field. and longer absorption lines placed on the
contour helps to compensate for these limitations.

This map unit is in capability subclass Illw.

20-Bow-Urban land complex, 0 to 8 percent slopes.
This map unit is on glaciated terraces and hills. Slopes are
broad and smooth with concave areas. The native vegetation
is mainly conifers and deciduous shrubs. Elevation is 5 to
150 feet. The average annual precipitation is about 23
inches, the average annual air temperature is about 50
degrees F, and the average frost-free season is 170 to 220
days.

This unit is about 60 percent Bow gravelly loam, low
precipitation, 0 to 8 percent slopes, and about 35 percent
Urban land. The components of this unit are so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are small areas of Bellingham soils in
depressional areas and along drainageways and Catla and
Clallam soils on glaciated hills.

The Bow soil is very deep and somewhat poorly drained. It
formed in glaciolacustrine material derived dominantly from
glacial till and lake sediment mantled with volcanic ash.
Typically, the surface layer is dark brown gravelly loam 7
inches thick. The upper 10 inches of the subsoil is dark
brown very gravelly loam; the next 14 inches is grayish brown
clay loam, olive gray silty clay, and light olive gray silt loam;
and the lower part to a depth of 60 inches or more is olive gray
silty clay. In some areas the surface layer is gravelly silt loam
or is black, and in some areas the subsoil is loamy.

Permeability of the Bow soil is slow. Available water
capacity is high. Effective rooting depth is limited by a
perched water table that is at a depth of 6 to 18 inches from
November to May. Runoff is medium, and the hazard of
water erosion is slight.

Urban land consists of areas covered by streets, buildings,
parking lots, and other structures that obscure

the soils so that identification is not feasible.

The Bow soil in this unit is used as open spaces,
parks, building sites, lawns, and gardens.

If the Bow soil is used for homesite development, the
main limitations are wetness and shrink-swell potential.
Wetness can be reduced by installing drain tile around
footings. The effects of shrinking and swelling can be
minimized by using proper engineering designs and by
backfilling with material that has low shrink-swell potential.
The main limitations for septic tank absorption fields are
slow permeability and the perched water table. Use of
interceptor drains, additional topsoil placed over the
absorption field, and longer absorption lines placed on the
contour helps to compensate for these limitations.

This map unit is in capability subclass Illw.

21-Briscot fine sandy loam. This very deep, poorly
drained soil is on flood plains. Drainage has been altered
by tiling. The soil formed in alluvium. Slope is 0 to 2
percent. The vegetation in areas not cultivated is mainly
conifers and shrubs. Elevation is 5 to 45 feet. The average
annual precipitation is about 32 inches, the average annual
air temperature is about 51 degrees F, and the average frost-
free season is 160 to 210 days.

Typically, the surface layer is dark grayish brown fine
sandy loam 16 inches thick. The upper 14 inches of the
underlying material is grayish brown, stratified loamy fine
sand and silt loam, and the lower part to a depth of 60
inches or more is olive gray silt loam. In some areas the
surface layer is loamy fine sand, and in some areas the
underlying material is dominantly silt loam.

Included in this unit are small areas of Sumas soils on
flood plains.

Permeability of this Briscot soil is moderate. Available
water capacity is high. Effective rooting depth is limited by
a seasonal high water table that is at a depth of 18 to 36
feet from November to April. Runoff is slow, and the hazard of
water erosion is slight. Flooding is rare in areas protected
by dikes; however, this soil may be subject to frequent, long
periods of flooding in areas not protected by dikes.

This unit is used as cropland, hayland, and
pastureland.

This unit is well suited to use as cropland, hayland, and
pastureland if dikes and drainage systems are maintained. In
summer supplemental irrigation is required for maximum
production. Returning all crop residue to the soil and using
cover crops help to maintain organic matter content, fertility,
and tilth. Use of proper stocking rates, pasture rotation, and
restricted



grazing during wet periods helps to keep the pasture in good
condition.

This unit has potential for use as woodland. On the basis
of a 100-year site curve, the mean site index for Douglas fir is
estimated to be 150. On the basis of a 50-year site curve,
the mean site index for Douglas fir is estimated to be 115.
The potential highest average growth rate for Douglas fir is
158 cubic feet per acre per year at age 60. Other tree species
adapted to the soil in this unit are red alder, western
redcedar, and western hemlock. Potentially adapted forest
understory plants are western swordfern, western
brackenfern, salal, vine maple, trailing blackberry. rose,
northern bedstraw, and northern twinflower.

This map unit is in capability subclass llw.

22-Cathcart loam, 8 to 15 percent slopes. This very
deep. well drained soil is on till plains and foothills. It
formed in volcanic ash, glacial till, and colluvium derived from
sandstone. The native vegetation is mainly conifers and
hardwoods. Elevation is 300 to 1,300 feet. The average
annual precipitation is about 45 inches, the average annual
air temperature is about 49 degrees F, and the average
frost-free season is 160 to 200 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 2 inches thick. The surface layer is
reddish brown loam 10 inches thick. The subsoil is dark
brown and dark yellowish brown loam 30 inches thick. The
substratum to a depth of 60 inches or more is light olive
brown gravelly sandy loam. In some areas this soil does not
have properties that are associated with weathered volcanic
ash.

Included in this unit are small areas of Tokul soils on hills,
soils that have siltstone at a depth of 20 to 40 inches.
Bellingham soils in depressional areas, and Norma soils in
drainageways. Also included are small areas of Cathcart
soils that have slopes of less than 8 percent.

Permeability of this Cathcart soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches or
more. Runoff is medium, and the hazard of water erosion is
moderate.

This unit is used mainly as woodland. It is also used as
hayland, pastureland, and homesites. The unit is also suited
to climatically adapted cultivated crops.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 173. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 130. The highest average
growth rate for Douglas fir is 184 cubic feet per acre per year
at age 60. Among the trees

of limited extent are western hemlock, western redcedar,
and red alder. Common forest understory plants are
western swordfern, salal, red huckleberry, trailing
blackberry, and western brackenfern.

The main limitation for the harvesting of timber is
muddiness caused by soil wetness during the rainy season.
Use of wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Logging roads require suitable surfacing for year-
round use. Unsurfaced roads and skid trails are soft when
wet. Rock for road construction is not readily available on
this unit. Material cast to the side ravels and commonly
sloughs when saturated.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. When openings are made in
the canopy, invading brushy plants can prevent the
establishment of seedlings. If seed trees are present, natural
reforestation of cutover areas by Douglas fir and red alder
occurs periodically.

The main limitation for hay and pasture is the hazard of
erosion. Proper stocking rates, pasture rotation, and
restricted grazing during wet periods help to keep the
pasture in good condition and to protect the soil from erosion.
Seedbed preparation should be on the contour or across the
slope where practical.

The main limitation of this unit for use as homesites is
steepness of slope. Excavation for roads and buildings
increases the hazard of erosion. Structures to divert runoff
are needed if buildings and roads are constructed. The
main limitations for septic tank absorption fields are
steepness of slope and moderate permeability. Use of longer
absorption lines and lines placed on the contour helps to
compensate for these limitations. Effluent from septic tank
absorption fields can surface in downslope areas and thus
create a hazard to health.

This map unit is in capability subclass llle.

23-Cathcart loam, 15 to 30 percent slopes. This very
deep, well drained soil is on till plains and foothills. It formed
in volcanic ash, glacial till, and colluvium derived dominantly
from sandstone. The native vegetation is mainly conifers.
Elevation is 300 to 1,300 feet. The average annual
precipitation is about 45 inches, the average annual air
temperature is about 49 degrees F, and the average frost-
free season is 160 to 200 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 2 inches thick. The surface layer is
reddish brown loam 10 inches thick. The subsoil



is dark brown and dark yellowish brown loam 30 inches thick.
The substratum to a depth of 60 inches or more is light olive
brown gravelly sandy loam.

Included in this unit are small areas of soils that are clay
loam underlain by weathered siltstone at a depth of 20 to 40
inches and soils that have a dense glacial till layer at a
depth of 20 to 40 inches. Also included are some areas of
soils that have more than 35 percent hard rock fragments in
the profile and do not have properties associated with
weathered volcanic ash.

Permeability of this Cathcart soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches or
more. Runoff is medium, and the hazard of water erosion is
moderate.

Most areas of this unit are used as woodland. A few areas
are used as hayland, pastureland, and homesites.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 173. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 130. The highest average
growth rate for Douglas fir is 184 cubic feet per acre per year
at age 60. Among the trees of limited extent are western
hemlock, western redcedar, and red alder. Common forest
understory plants are western swordfern, salal, red
huckleberry, trailing blackberry, and western brackenfern.

The main limitation for the harvesting of timber is
muddiness caused by soil wetness. Use of wheeled and
tracked equipment when the soil is moist produces ruts,
compacts the soil, and damages the roots of trees. Logging
roads require suitable surfacing for year-round use.
Unsurfaced roads and skid trails are soft when wet. Rock for
road construction is not readily available on this unit. Material
cast to the side ravels and commonly sloughs when
saturated.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. When openings are made in
the canopy, invading brushy plants can prevent the
establishment of seedlings. If seed trees are present,
natural reforestation of cutover areas by Douglas fir and
red alder occurs periodically.

The main limitation of this unit for hay and pasture is the
hazard of erosion. Proper stocking rates, pasture rotation,
and restricted grazing during wet periods help to keep the
pasture in good condition and to protect the soil from
erosion. Seedbed preparation should be on the contour or
across the slope where practical.

This unit is poorly suited to homesite development.
The main limitation is steepness of slope. Excavation for
roads and buildings increases the risk of erosion.
Structures to divert runoff are needed if buildings and

roads are constructed. Septic tank absorptions fields do not
function properly because of the steepness of slope. This
map unit is in capability subclass IVe.

24-Cathcart loam, 30 to 65 percent slopes. This very
deep, well drained soil is on glaciated mountainsides. This
soil formed in volcanic ash, glacial till, and colluvium derived
dominantly from sandstone. The native vegetation is mainly
conifers and hardwood trees. Elevation is 300 to 1,300
feet. The average annual precipitation is about 45 inches,
the average annual air temperature is about 49 degrees F,
and the average frost-free season is 160 to 200 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 2 inches thick. The surface layer is dark
brown loam 7 inches thick. The subsoil is dark brown and
dark yellowish brown loam 32 inches thick. The substratum
to a depth of 60 inches or more is yellowish brown and light
olive brown gravelly loam. In some areas the surface layer
is sandy loam. In some areas the substratum is loamy sand,
the surface layer does not have properties associated with
weathered volcanic ash, or the soil is more than 35 percent
hard rock fragments.

Included in this unit are small areas of soils that are
less than 40 inches deep to siltstone and Tokul soils on
hills.

Permeability of this Cathcart soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches or
more. Runoff is medium, and the hazard of water erosion is
moderate.

This unit is used as woodland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 173. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 130. The highest average
growth rate for Douglas fir is 184 cubic feet per acre per year
at age 60. Among the trees of limited extent are western
hemlock, western redcedar, and red alder. Among the
common forest understory plants are western swordfern,
salal, red huckleberry, trailing blackberry, and western
brackenfern.

The main limitation for the harvesting of timber is
steepness of slope. Use of wheeled and tracked equipment
when the soil is moist produces ruts, compacts the soil,
and damages the roots of trees. Unsurfaced roads and skid
trails are soft when wet. Steep yarding paths, skid trails,
and firebreaks are subject to rilling and gullying unless
they are protected by plant cover or adequate water bars
are provided. Logging roads require suitable surfacing for
year-round



use. Rock for road construction is not readily available on
this unit. Material cast to the side ravels and commonly
sloughs when saturated.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. When openings are made in
the canopy, invading brushy plants can prevent the
establishment of seedlings. If seed trees are present,
natural reforestation of cutover areas by Douglas fir and
red alder occurs periodically.

This map unit is in capability subclass Vle.

25-Catla gravelly fine sandy loam, 0 to 8 percent
slopes. This shallow, moderately well drained soil is on
hills. It formed in very compact glacial till. Slopes are
dominantly 0 to 3 percent. The native vegetation is mainly
conifers and shrubs. Elevation is 50 to 500 feet. The
average annual precipitation is about 23 inches, the
average annual air temperature is about 50 degrees F, and
the average frost-free season is 170 to 220 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 1 inch thick, The surface layer. where
mixed to a depth of 6 inches, is dark grayish brown gravelly
fine sandy loam. The upper 5 inches of the subsoil is dark
yellowish brown gravelly fine sandy loam, and the lower 6
inches is dark yellowish brown very gravelly loam. Olive gray,
dense glacial till that crushes to very cobbly loam is at a depth
of about 17 inches. Depth to dense glacial till ranges from
10 to 20 inches. In some areas the substratum is very gravelly
sand, and in some areas very gravelly sand is below a thin
layer of dense glacial till.

Included in this unit are small areas of Coveland soils in
swales and Clallam soils on hills.

Permeability of this Catla soil is moderate above the
dense glacial till and very slow through the till. Available
water capacity is very low. Effective rooting depth is 10 to
20 inches. Runoff is slow, and the hazard of water erosion
is slight. A perched water table fluctuates between depths of
6 and 18 inches from November to May.

This unit is used as woodland, hayland, and
pastureland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 104. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 82. The highest average
growth rate for Douglas fir is 89 cubic feet per acre per year
at age 60. Among the trees of limited extent are western
hemlock, western redcedar, grand fir, Pacific madrone, and
red alder. Common

forest understory plants are salal, creambush
oceanspray, rose, willow, western brackenfern,
blackberry, and evergreen huckleberry.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of wheeled
and tracked equipment when the soil is moist produces ruts,
compacts the soil, and damages the roots of trees.
Unsurfaced roads and skid trails are soft when wet. Logging
roads require suitable surfacing for year-round use. Rock for
road construction is not readily available on this unit.

Seedling mortality and the hazard of windthrow are the
main concerns in the production of timber. Reforestation can
be accomplished by planting Douglas fir seedlings. If seed
trees are present, natural reforestation of cutover areas by
red alder occurs readily. The perched water table reduces
root respiration, which results in a low survival rate of
seedlings. High soil temperature and the very low available
water capacity during the growing season can result in a high
mortality rate of seedlings. When openings are made in the
canopy, invading brushy plants can delay the establishment
of seedlings. Because the rooting depth is restricted by the
dense glacial till layer, trees frequently are subject to
windthrow.

The main limitations for hay and pasture are the
restricted rooting depth and droughtiness. Use of proper
stocking rates, pasture rotation, and restricted grazing
during wet periods helps to keep the pasture in good
condition. In summer supplemental irrigation is required for
maximum production. Sprinkler irrigation is the most suitable
method of applying water.

This map unit is in capability subclass Vle.

26-Catla gravelly fine sandy loam, 8 to 15 percent
slopes. This shallow, moderately well drained soil is on
hills. It formed in very compact glacial till. The native
vegetation is mainly conifers and shrubs. Elevation is 50 to
500 feet. The average annual precipitation is about 23
inches, the average annual air temperature is about 50
degrees F, and the average frost-free season is 170 to 220
days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 1 inch thick. The surface layer, where
mixed to a depth of 6 inches, is dark grayish brown gravelly
fine sandy loam. The upper 5 inches of the subsoil is dark
yellowish brown gravelly fine sandy loam, and the lower 6
inches is dark yellowish brown very gravelly loam. Olive
gray, dense glacial till that crushes to very cobbly loam is
at a depth of about 17 inches. Depth to dense glacial till
ranges



from 10 to 20 inches. In some areas the substratum is very
gravelly sand, and in some areas very gravelly sand is
below a thin layer of dense glacial till.

Included in this unit are small areas of Coveland soils in
swales and Clallam soils on hills.

Permeability of this Catla soil is moderate above the
dense glacial till and very slow through the till. Available water
capacity is very low. Effective rooting depth is 10 to 20
inches. Runoff is medium, and the hazard of water erosion
is moderate. A perched water table fluctuates between depths
of 6 and 18 inches from November to May.

This unit is used as woodland, hayland, and
pastureland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 104. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 82. The highest average
growth rate for Douglas fir is 89 cubic feet per acre per year
at age 60. Among the trees of limited extent are western
hemlock, western redcedar, grand fir. Pacific madrone, and
red alder. Common forest understory plants are salal,
creambush oceanspray, rose, willow, western brackenfern,
blackberry, and evergreen huckleberry.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil. and damages the roots of
trees. Unsurfaced roads and skid trails are soft when wet.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available on this
unit.

Seedling mortality and the hazard of windthrow are the
main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by red alder occurs readily. The perched water table reduces
root respiration, which results in a low survival rate of
seedlings. High soil temperature and the very low available
water capacity during the growing season can result in a
high mortality rate of seedlings. When openings are made in
the canopy, invading brushy plants can delay the
establishment of seedlings. Because the rooting depth is
restricted by the dense glacial till layer, trees frequently are
subject to windthrow.

The main limitations for hay and pasture are the hazard of
erosion, restricted rooting depth, and droughtiness. Use of
proper stocking rates, pasture rotation, and restricted grazing
during wet periods helps

to keep the pasture in good condition and to protect the soil
from erosion. Seedbed preparation should be on the
contour or across the slope where practical. In summer
supplemental irrigation is required for maximum production.
Sprinkler irrigation is the most suitable method of applying
water.

This map unit is in capability subclass Vle.

27-Chuckanut gravelly loam, 8 to 30 percent slopes.
This deep, well drained soil is on hills. It formed in volcanic
ash and colluvium derived from sandstone and glacial till.
The native vegetation is mainly conifers and mixed
hardwoods. Elevation is 800 to 1,500 feet. The average
annual precipitation is about 40 inches, the average annual
air temperature is about 48 degrees F, and the average
frost-free season is 160 to 200 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 7 inches thick. The surface layer, where
mixed to a depth of 9 inches, is dark yellowish brown
gravelly loam. The upper 6 inches of the subsoil is dark
yellowish brown gravelly loam, and the lower 20 inches is
olive brown gravelly sandy loam. The substratum is olive
brown gravelly loam about 14 inches thick. Sandstone is at
a depth of about 49 inches. Depth to sandstone ranges from
40 to 60 inches. In some areas the subsoil is clay loam or
very gravelly sandy loam.

Included in this unit are small areas of Bellingham and
Mukilteo soils in drainageways and depressional areas, Rock
outcrop, and Chuckanut soils that have slopes of more than
30 percent and are along the sides of ridges. Also included
are small areas of Sehome and Tokul soils on hills.

Permeability of this Chuckanut soil is moderate. Available
water capacity is moderately high to high. Effective rooting
depth is 40 to 60 inches. Runoff is medium, and the hazard
of water erosion is moderate.

Most areas of this unit are used as woodland. A few areas
are used as hayland and pastureland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas firis 172. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 128. The highest average
growth rate for Douglas fir is 183 cubic feet per acre per year
at age 60. Areas on ridgetops that are subject to strong,
persistent winds are less productive than are other areas of
this unit. Among the trees of limited extent are western
hemlock, western redcedar, and red alder. Common forest
understory plants are salal, western brackenfern, western
swordfern, Oregongrape, and red huckleberry.



The main limitation for the harvesting of timber is
muddiness caused by soil wetness. Use of wheeled and
tracked equipment when the soil is moist produces ruts.
compacts the soil, and damages roots of trees. Logging roads
require suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit. Establishing
plant cover on steep cuts and fills reduces erosion.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by Douglas fir and red
alder occurs periodically. The mortality rate of seedlings is
higher on ridgetops that are subject to strong. persistent winds
than it is in other areas of this unit. When openings are
made in the canopy, invading brushy plants can delay the
establishment of Douglas fir seedlings.

The main limitation for hay and pasture is the hazard of
erosion. Use of proper stocking rates, pasture rotation, and
restricted grazing during the wet periods helps to keep the
pasture in good condition and to protect the soil from
erosion. Seedbed preparation should be on the contour or
across the slope where practical. In summer supplemental
irrigation is required for maximum production. Sprinkler
irrigation is the most suitable method for applying water.

This map unit is in capability subclass IVe.

28-Chuckanut gravelly loam, 30 to 65 percent
slopes. This deep. well drained soil is on hills and
mountainsides. It formed in volcanic ash and colluvium
derived from sandstone and glacial till. The native
vegetation is mainly conifers and mixed hardwoods.
Elevation is 800 to 1,500 feet. The average annual
precipitation is about 40 inches, the average annual air
temperature is about 48 degrees F, and the average frost-
free season is 160 to 200 days.

Typically. the surface is covered with a mat of needles,
leaves, and twigs 3 inches thick. The surface layer. where
mixed to a depth of 9 inches, is dark yellowish brown gravelly
loam. The upper 6 inches of the subsoil is dark yellowish
brown gravelly loam, and the lower 20 inches is olive brown
gravelly sandy loam. The substratum is olive brown gravelly
loam about 14 inches thick. Sandstone is at a depth of about
49 inches. Depth to sandstone ranges from 40 to 60 inches.
In some areas the surface layer is gravelly sandy loam, and
in some areas the subsoil and substratum are very gravelly
sandy loam.

Included in this unit are small areas of Mukilteo soils

in depressional areas and small areas of Rock outcrop and
Sehome and Tokul soils on hills.

Permeability of this Chuckanut soil is moderate.
Available water capacity is moderately high to high.
Effective rooting depth is 40 to 60 inches. Runoff is
medium, and the hazard of water erosion is moderate.

This unit is used as woodland.

Douglas fir is the main woodland species on this unit.
On the basis of a 100-year site curve, the mean site index
for Douglas fir is 172. On the basis of a 50-year site curve,
the mean site index for Douglas fir is 128. The highest
average growth rate for Douglas fir is 183 cubic feet per
acre per year at age 60. Areas on ridgetops that are subject
to strong, persistent winds are less productive than are
other areas of this unit. Among the trees of limited extent
are western hemlock, western redcedar, and red alder.
Common forest understory plants are salal, western
brackenfern, western swordfern, Oregongrape, and red
huckleberry.

The main limitation for the harvesting of timber is
steepness of slope. Steepness of slope restricts the use of
wheeled and tracked equipment in skidding operations: cable
yarding systems generally are safer and disturb the soil
less. Use of wheeled and tracked equipment when the sail
is moist produces ruts, compacts the soil, and damages the
roots of trees. Logging roads require suitable surfacing for
year-round use. Rock for road construction is not readily
available on this unit.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by Douglas fir and red
alder occurs periodically. The mortality rate of seedlings is
higher on ridgetops that are subject to strong, persistent
winds than it is in other areas of this unit. When openings are
made in the canopy, invading brushy plants can delay the
establishment of seedlings.

This map unit is in capability subclass Vle.

29-Clallam gravelly loam, 0 to 8 percent slopes. This
moderately deep. moderately well drained soil is on hills. It
formed in very compact glacial till. The vegetation in areas
not cultivated is mainly conifers and shrubs. Elevation is 25
to 500 feet. The average annual precipitation is about 23
inches, the average annual air temperature is about 50
degrees F, and the average frost-free season is 170 to 220
days.

Typically, the surface is covered with a mat of
needles, leaves, and twigs 1 inch thick. The surface



layer, where mixed to a depth of 6 inches, is dark brown
gravelly loam. The upper 5 inches of the subsoil is dark
brown gravelly loam, and the lower 5 inches is olive brown
very gravelly loam. The substratum is grayish brown very
gravelly loam about 11 inches thick. Dense glacial till that
crushes to very gravelly fine sandy loam is at a depth of
about 27 inches. Depth to dense glacial till ranges from 20
to 40 inches.

Included in this unit are small areas of Bow soils on
remnant glaciated terraces, Coveland soils in swales on hills.
and Swinomish and Catla soils on ridges and hills.

Permeability of this Clallam soil is moderate above the
dense glacial till and very slow through the till. Available
water capacity is low to moderate. Effective rooting depth is
20 to 40 inches. Runoff is slow, and the hazard of water
erosion is slight. A perched water table fluctuates between
depths of 18 and 36 inches from January to April.

This unit is used as woodland, hayland, pastureland,
and homesites. It is also suited to climatically adapted
cultivated crops.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 130. On the basis of a 50-year site curve. the
mean site index for Douglas fir is 98. The highest average
growth rate for Douglas fir is 130 cubic feet per acre per year
at age 70. Among the trees of limited extent are western
hemlock, grand fir, western redcedar, red alder, and Pacific
madrone. Common forest understory plants are salal, red
huckleberry, Oregongrape, creambush oceanspray, western
brackenfern, northern twinflower, and western swordfern.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Unsurfaced roads and skid trails are soft when wet.
Logging roads require suitable surfacing for year-round
use. Rock for road construction is not readily available on
this unit. The perched water table limits the use of equipment
to dry periods.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by red alder occurs periodically. High soil temperature and
restricted available water capacity of the soil during the
growing season can result in a high mortality rate of
seedlings. When openings are made in the canopy,
invading brushy plants can delay the establishment of
seedlings.

Trees occasionally are subject to windthrow during periods
when the soil is excessively wet and the winds are strong.

The main limitation for hay and pasture is droughtiness.
Use of proper stocking rates, pasture rotation, and restricted
grazing during wet periods helps to keep the pasture in good
condition. In summer supplemental irrigation is required for
maximum production. Sprinkler irrigation is the most
suitable method of applying water.

If this unit is used for homesite development, the main
limitations are depth to the dense glacial till and seasonal
soil wetness. Wetness can be reduced by installing drain
tile around footings. Excavation for building sites is limited
by the dense glacial till. The main limitations for septic tank
absorption fields are the depth to the dense glacial till and
the perched water table. Use of interceptor drains, additional
topsoil placed over the absorption field, and longer absorption
lines placed on the contour helps to compensate for these
limitations.

This map unit is in capability subclass IVe.

30-Clallam gravelly loam, 8 to 15 percent slopes.
This moderately deep, moderately well drained soil is on
hills. It formed in very compact glacial till. The vegetation
in areas not cultivated is mainly conifers. Elevation is 25 to
500 feet. The average annual precipitation is about 23
inches, the average annual air temperature is about 50
degrees F, and the average frost-free season is 170 to
220 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 1 inch thick. The surface layer, where
mixed to a depth of 6 inches, is dark brown gravelly loam.
The upper 5 inches of the subsoil is dark brown gravelly
loam, and the lower 5 inches is olive brown very gravelly
loam. The substratum is grayish brown very gravelly loam
about 11 inches thick. Dense glacial till that crushes to very
gravelly fine sandy loam is at a depth of about 27 inches.
Depth to dense glacial till ranges from 18 to 36 inches.

Included in this unit are small areas of Bow soils on
remnant glaciated terraces, Coveland soils in swales on
hills, and Swinomish and Catla soils on ridges and hills.

Permeability of this Clallam soil is moderate above the
dense glacial till and very slow through the till. Available
water capacity is low to moderate. Effective rooting depth is
20 to 40 inches. Runoff is medium, and the hazard of water
erosion is moderate. A perched water table fluctuates
between depths of 18 and 36 inches in January to April.



This unit is used as woodland, hayland, and
pastureland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 130. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 98. The highest average
growth rate for Douglas fir is 130 cubic feet per acre per
year at age 70. Among the trees of limited extent are western
hemlock, grand fir, western redcedar, red alder, and Pacific
madrone. Common forest understory plants are salal, red
huckleberry, Oregongrape,. creambush oceanspray, western
brackenfern, northern twinflower, and western swordfern.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of wheeled
and tracked equipment when the soil is moist produces ruts,
compacts the soil, and damages the roots of trees.
Unsurfaced roads and skid trails are soft when wet. Logging
roads require suitable surfacing for year-round use. Rock
for road construction is not readily available on this unit. The
perched water table limits the use of equipment to dry
periods.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by red alder occurs periodically. High soil temperatures and
the restricted available water capacity of the soil during the

growing season can result in a high mortality rate of seedlings.

When openings are made in the canopy, invading brushy
plants can delay the establishment of Douglas fir seedlings.
Trees occasionally are subject to windthrow during periods
when the soil is excessively wet and the winds are strong.

The main limitations for hay and pasture are the hazard of
erosion and droughtiness. Use of proper stocking rates,
pasture rotation, and restricted grazing during wet periods
helps to keep the pasture in good condition and to protect
the soil from erosion. Seedbed preparation should be on the
contour or across the slope where practical. In summer
supplemental irrigation is required for maximum production.
Sprinkler irrigation is the most suitable method of applying
water.

This map unit is in capability subclass IVe.

31-Clallam-Urban land complex, 0 to 8 percent
slopes. This map unit is on glaciated hills. The native
vegetation is mainly conifers and deciduous trees. Elevation
is 25 to 150 feet. The average annual precipitation is
about 23 inches, the average annual air

temperature is about 50 degrees F, and the average frost-
free season is 170 to 220 days.

This unit is about 45 percent Clallam gravelly loam and

about 40 percent Urban land. The components of this
unit are so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Bow soils on

glaciated remnant terraces.

The Clallam soil is moderately deep and moderately well
drained. It formed in dense glacial till. Typically, the surface
is covered with a mat of needles, leaves, and twigs 1 inch
thick. The surface layer, where mixed to a depth of 6 inches,
is dark brown gravelly loam. The upper 5 inches of the
subsoil is dark brown gravelly loam, and the lower 5 inches is
olive brown very gravelly loam. The substratum is grayish
brown very gravelly loam about 11 inches thick. Dense
glacial till that crushes to very gravelly fine sandy loam is at
a depth of about 27 inches. Depth to dense glacial till ranges
from 20 to 40 inches. In some small areas the substratum is
clay.

Permeability of this Clallam soil is moderate above the
dense glacial till and very slow through the till. Available water
capacity is low to moderate. Effective rooting depth is 20 to
40 inches. Runoff is slow, and the hazard of water erosion
is slight. A perched water table fluctuates between depths
of 18 and 36 inches from January to April.

Urban land is areas covered by streets, buildings,
parking lots, and other structures that obscure the soils so
that identification is not feasible.

The Clallam soil in this unit is used for vegetated
buffer areas, lawns, and vacant lots.

If this unit is used for homesite development, the main
limitations are wetness in winter and early in spring and the
depth to dense glacial till. Drainage is needed if roads and
building foundations are constructed. Wetness can be
reduced by installing drain tile around footings. The dense
glacial till is rippable and therefore is not a serious limitation
for most engineering uses. The main limitations for septic
tank absorption fields are the depth to dense glacial till and
wetness in winter. Use of interceptor drains, additional
topsoil placed over the absorption field, and longer
absorption lines placed on the contour helps to compensate
for these limitations.

This map unit is in capability subclass IVe.

32-Clendenen gravelly silt loam, 3 to 30 percent
slopes. This shallow, moderately well drained soil is on
glacially modified mountainsides. It formed in colluvium
containing volcanic ash and loess and is underlain by



dense glacial till. The native vegetation is mainly conifers.
Elevation is 2,600 to 4,000 feet. The average annual
precipitation is about 90 inches, the average annual air
temperature is about 41 degrees F, and the average frost-
free season is 80 to 120 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 8 inches thick. The surface layer, where
mixed to a depth of 7 inches, is dark reddish gray gravelly silt
loam. The subsoil is dark brown and dark yellowish brown
very gravelly loam 9 inches thick. Light gray, dense glacial till
that crushes to very gravelly loam is at a depth of about 16
inches. Depth to dense glacial till ranges from 14 to 20
inches. In some areas the surface layer is loam or gravelly
loam.

Included in this unit are small areas of Crinker and
Springsteen soils on mountainsides.

Permeability of this Clendenen soil is moderate above the
dense glacial till and very slow through the till. Available
water capacity is low. Effective rooting depth is 14 to 20
inches. Runoff is slow, and the hazard of water erosion is
slight. Water is perched above the dense glacial till at a
depth of 12 to 18 inches from November to June.

This unit is used as woodland and watershed.

Western hemlock and Pacific silver fir are the main
woodland species on this unit. On the basis of a 100-year site
curve, the mean site index for western hemlock is 105. On the
basis of a 50-year site curve, the mean site index for western
hemlock is 75. The highest average growth rate for western
hemlock is 151 cubic feet per acre per year at age 60.
Estimates of the site index and yield of Pacific silver fir
have not been made. Among the trees of limited extent are
mountain hemlock and western redcedar. Common forest
understory plants are tall blue huckleberry, bunchberry
dogwood, trailing blackberry, western brackenfern, and deer
fern.

The main limitations for the harvesting of timber are

muddiness caused by soil wetness and winter snowpack.
Use of wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Unsurfaced roads and skid trails are soft when wet.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available on this
unit. Winter snowpack hinders the use of equipment and
limits access in winter. Harvesting systems that lift logs
entirely off the ground reduce the disturbance of the
protective layer of duff.

The hazard of windthrow and seedling mortality are

the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock and
noble fir seedlings. If seed trees are present, natural
reforestation of cutover areas by western hemlock and Pacific
silver fir occurs periodically. The perched water table reduces
root respiration, which results in a low survival rate of
seedlings. Because the rooting depth is restricted by the
dense glacial till, trees frequently are subject to windthrow.
This map unit is in capability subclass Vle.

33-Clendenen gravelly silt loam, 30 to 65 percent
slopes. This shallow, moderately well drained soil is on
glacially modified mountainsides. It formed in colluvium
containing volcanic ash and loess and underlain by dense
glacial till. The native vegetation is mainly conifers.
Elevation is 2,600 to 4,000 feet. The average annual
precipitation is about 90 inches, the average annual air
temperature is about 41 degrees F, and the average frost-
free season is 80 to 120 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 9 inches thick. The surface layer is
pinkish gray gravelly silt loam 5 inches thick. The subsoil
is dark reddish brown and dark brown very gravelly silt
loam 11 inches thick. Light gray, dense glacial till that
crushes to very gravelly loam is at a depth of about 16
inches. Depth to dense glacial till ranges from 14 to 20
inches. In some areas the surface layer is loam or gravelly
loam.

Included in this unit are small areas of Crinker and
Springsteen soils on mountainsides and small areas of Rock
outcrop.

Permeability of this Clendenen soil is moderate above
the dense glacial till and very slow through the till.
Available water capacity is low. Effective rooting depth is
14 to 20 inches. Runoff is medium, and the hazard of water
erosion is moderate. Water is perched above the dense
glacial till at a depth of 12 to 18 inches from November to
June.

This unit is used as woodland and watershed.

Western hemlock and Pacific silver fir are the main
woodland species on this unit. On the basis of a 100-year
site curve, the mean site index for western hemlock is 105.
On the basis of a 50-year site curve, the mean site index
for western hemlock is 75. The highest average growth rate
for western hemlock is 151 cubic feet per acre per year at
age 60. Estimates of the site index and yield of Pacific silver
fir have not been made. Among the trees of limited extent
are mountain hemlock and western redcedar. Common
forest



understory plants are tall blue huckleberry, bunchberry
dogwood, trailing blackberry, western brackenfern, and deer
fern.

The main limitations for the harvesting of timber are
steepness of slope and winter snowpack. Steepness of slope
restricts the use of wheeled and tracked equipment in
skidding operations; cable yarding systems generally are
safer and disturb the soil less. Use of wheeled and tracked
equipment when the soil is moist produces ruts, compacts
the soil, and damages the roots of trees. Unsurfaced roads
and skid trails are soft when wet. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit. Winter
snowpack hinders the use of equipment and limits access in
winter. Harvesting systems that lift logs entirely off the
ground reduce the disturbance of the protective layer of
duff.

The hazard of windthrow and seedling mortality are the
main concerns in the production of timber. Reforestation can
be accomplished by planting western hemlock or noble fir
seedlings. If seed trees are present, natural reforestation of
cutover areas by western hemlock and Pacific silver fir occurs
periodically. The mortality rate of seedlings is higher on
ridgetops that are subject to strong, persistent winds than
it is in other areas of this unit. The perched water table
reduces root respiration, which results in a low survival
rate of seedlings. Because the rooting depth is restricted
by the dense glacial till, trees frequently are subject to
windthrow.

This map unit is in capability subclass Vle.

34-Cokedale silt loam. This very deep. somewhat
poorly drained soil is on flood plains. It formed in alluvium
derived dominantly from phyllite. Slope is 0 to 3 percent. The
vegetation in areas not cultivated is mainly mixed
hardwoods and conifers. Elevation is 120 to 1,200 feet. The
average annual precipitation is about 60 inches, the average
annual air temperature is about 51 degrees F. and the
average frost-free season is 160 to 200 days.

Typically, the surface layer is dark gray silt loam 4 inches
thick. The upper 23 inches of the underlying material is gray
and very dark gray silt loam, the next 18 inches is dark olive
gray sand, and the lower part to a depth of 60 inches or more
is black, stratified very channery loamy sand with thin strata
of loamy sand. Depth to sand or loamy sand ranges from 16
to 35 inches. In some areas the surface layer is loam, sandy
loam, or gravelly silt loam.

Included in this unit are small areas of Wickersham
soils on alluvial fans, Barneston and Skipopa soils on

terraces. and Larush soils on low terraces.

Permeability of the Cokedale soil is moderate to a depth of
16 to 35 inches and very rapid below this depth. Available
water capacity is moderately high. Effective rooting depth is
limited by a seasonal high water table that is at a depth of
6 to 24 inches from December to April. Runoff is slow, and
the hazard of water erosion is slight. This soil is subject to
occasional, brief periods of flooding in December through
March.

This unit is used mainly as woodland. It is also used
as hayland. pastureland, and cropland.

Douglas fir and red alder are the main woodland
species on this unit. On the basis of a 100-year site curve,
the mean site index for Douglas fir is estimated to be 165. On
the basis of a 50-year site curve, the mean site index is
estimated to be 125 for Douglas fir and 95 for red alder.
The highest average growth rate is 176 cubic feet per acre
per year for Douglas fir at age 60 and 109 cubic feet per
acre per year for red alder at age 40. Among the trees of
limited extent are western redcedar, western hemlock, and
bigleaf maple. Common forest understory plants are
salmonberry, stinging nettle, vine maple, and western
swordfern.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Unsurfaced roads and skid trails are soft when wet.
Logging roads require suitable surfacing for year-round
use. Rock for road construction is not readily available on
this unit. The seasonal high water table limits the use of
equipment to dry periods.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present. natural reforestation of cutover areas
by red alder occurs readily. When openings are made in the
canopy, invading brushy plants can prevent the
establishment of reforestation. Trees are frequently subject
to windthrow during periods when the soil is excessively
wet and the winds are strong. The seasonal high water table
reduces root respiration, which results in a low survival rate of
seedlings.

The main limitations for hay, pasture, and cultivated
crops are the seasonal high water table and the hazard of
flooding. The water table limits the use of this unit to grasses
and shallow-rooted legumes. Use of proper stocking rates,
pasture rotation, and restricted grazing during wet periods
helps to keep the pasture in good condition. Tile drains
and open drains can be used to lower the water table if a
suitable outlet is available.



Adequate construction and proper maintenance of dikes
reduce the hazard of flooding. In summer supplemental
irrigation is required for maximum production. Sprinkler
irrigation is the most suitable method of applying water.
Animal manure can be properly applied on grass-legume
crops periodically during the growing season.

Protecting the unit from flooding and providing drainage
facilitate timely field operations and increase yields of
climatically adapted cultivated crops. Returning all crop
residue to the soil and using cover crops help to maintain
organic matter content, fertility, and tilth.

This map unit is in capability subclass Illw.

35-Coveland gravelly loam, 0 to 3 percent slopes.
This very deep. somewhat poorly drained soil is in swales
on hills. It formed in glaciolacustrine material. The vegetation
in areas not cultivated is mainly conifers and shrubs.
Elevation is 10 to 250 feet. The average annual precipitation
is about 23 inches, the average annual air temperature is
about 50 degrees F, and the average frost-free season is
160 to 210 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 1 inch thick. The surface layer is black and
dark brown gravelly loam 9 inches thick. The subsurface layer
is dark grayish brown very gravelly sandy loam 5 inches thick.
The subsoil is olive gray, gray, and dark gray silty clay 38
inches thick. The substratum to a depth of 60 inches or more
is olive gray silty clay. In some areas the surface layer is
gravelly silt loam or is thin gravelly loam and has properties
associated with weathered volcanic ash, and in some areas
the subsoil is loamy.

Included in this unit are small areas of Catla and
Clallam soils on hills and Coveland soils that have
slopes of more than 3 percent.

Permeability of this Coveland soil is slow. Available water
capacity is high. Effective rooting depth is limited by a
perched water table that is at the surface to a depth of 18
inches below the surface from November to April. Runoff is
slow, and the hazard of water erosion is slight.

This unit is used as woodland, hayland, and
pastureland. It is also suited to climatically adapted
cultivated crops.

Douglas fir and western redcedar are the main woodland
species on this unit. On the basis of a 100-year site curve,
the mean site index for Douglas fir is estimated to be 120.
On the basis of a 50-year site curve. the mean site index for
Douglas fir is estimated to be 95. The highest average
growth rate for Douglas fir is 115 cubic feet per acre per year
at age 60. Estimates of the site index and yield for western

redcedar have not been made. Among the trees of limited
extent are western hemlock, grand fir, and red alder.
Common forest understory plants are salal, Oregongrape,
trailing blackberry, rose, western swordfern, currant, and
creambush oceanspray.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of wheeled
and tracked equipment when the soil is moist produces
ruts, compacts the soil, and damages the roots of trees.
When wet. unsurfaced roads and skid trails are sticky and
slippery and they can be impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit.

The hazard of windthrow is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by red alder occurs
periodically. The perched water table reduces root
respiration, which results in a low survival rate of seedlings.
When openings are made in the canopy, invading brushy
plants can delay the establishment of seedlings. Because the
rooting depth is restricted by the perched water table and
the clay layer, trees frequently are subject to windthrow.

The main limitation for hay and pasture is the perched
water table. Tile drains and field ditches are needed to lower
the perched water table if deep-rooted plants are grown. The
water table limits the use of this unit to grasses and shallow-
rooted legumes. Shallow ditches help to speed removal of
surface water and to prevent ponding in winter. Use of proper
stocking rates, pasture rotation, and restricted grazing during
wet periods helps to keep the pasture in good condition. In
summer supplemental irrigation is required formaximum
production. Sprinkler irrigation is the most suitable method of
applying water.

This map unit is in capability subclass Illw.

36-Coveland gravelly loam, 3 to 10 percent slopes.
This very deep, somewhat poorly drained soil is in swales of
hills. It formed in glaciolacustrine material. The vegetation in
areas not cultivated is mainly conifers and shrubs. Elevation
is 10 to 250 feet. The average annual precipitation is about 23
inches, the average annual air temperature is about 50
degrees F, and the average frost-free season -is 160 to 210
days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 1 inch thick. The surface layer is black
and dark brown gravelly loam 9 inches thick. The
subsurface layer is dark grayish brown very gravelly sandy
loam 5 inches thick. The subsoil is olive



gray. gray, and dark gray silty clay 38 inches thick. The
substratum to a depth of 60 inches or more is olive gray silty
clay. In some areas the surface layer is gravelly silt loam or is
thin gravelly loam and has properties associated with
weathered volcanic ash, and in some areas the subsoil is
loamy.

Included in this unit are small areas of Catla and
Clallam soils on hills and Coveland soils that have
slopes of more than 10 percent.

Permeability of this Coveland soil is slow. Available water
capacity is high. Effective rooting depth is limited by a
perched water table that is at the surface to a depth of 18
inches below the surface from November to April. Runoff is
medium, and the hazard of water erosion is moderate.

This unit is used as woodland, hayland, and
pastureland.

Douglas fir and western redcedar are the main woodland
species on this unit. On the basis of a 100-year site
curve, the mean site index for Douglas fir is estimated to
be 120. On the basis of a 50-year site curve. the mean site
index for Douglas fir is estimated to be 95. The highest
average growth rate for Douglas fir is 115 cubic feet per acre
per year at age 60. Estimates of the site index and yield for
western redcedar have not been made. Among the trees of
limited extent are western hemlock, grand fir, and red alder.
Common forest understory plants are salal, Oregongrape,
trailing blackberry, rose, western swordfern, currant, and
creambush oceanspray.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of wheeled
and tracked equipment when the soil is moist produces
ruts, compacts the soil, and damages the roots of trees.
When wet, unsurfaced roads and skid trails are sticky and
slippery and they can be impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit.

The hazard of windthrow is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by red alder occurs
periodically. The perched water table reduces root
respiration, which results in a low survival rate of
seedlings. When openings are made in the canopy.
invading brushy plants can delay the establishment of
seedlings. Because the rooting depth is restricted by the
perched water table and the clay layer, trees frequently are
subject to windthrow.

The main limitation for hay and pasture is the perched
water table. Tile drains and field ditches are

needed to lower the water table if deep-rooted plants are
grown. The water table limits the use of this unit to grasses
and shallow-rooted legumes. Proper stocking rates, pasture
rotation, and restricted grazing during wet periods help to
keep the pasture in good condition and to protect the soil
from erosion. In summer supplemental irrigation is required
for maximum production. Sprinkler irrigation is the most
suitable method of applying water. Newly seeded areas are
subject to erosion if not adequately protected. Seedbed
preparation should be on the contour or across the slope
where practical.

This map unit is in capability subclass llle.

37-Coveland-Bow complex, 0 to 5 percent slopes.
This map unit is on hills. Slopes are smooth and are
concave or convex. The Coveland soil is in depressional
areas, and the Bow soil is on mounds. The native
vegetation is mainly conifers and shrubs. Elevation is 10 to
250 feet. The average annual precipitation is about 23
inches, the average annual air temperature is about 50
degrees F, and the average frost-free season is 160 to 210
days.

This unit is about 50 percent Coveland gravelly loam, 0 to
3 percent slopes, and about 40 percent Bow gravelly loam,
2 to 5 percent slopes. The components of this unit are so
intricately intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are small areas of Bellingham soils
in depressional areas and along drainageways and Catla
and Clallam soils on knolls.

The Coveland soil is very deep and somewhat poorly
drained. It formed in glaciolacustrine material. Typically, the
surface is covered with a mat of needles, leaves, and twigs
1 inch thick. The surface layer is black and dark brown
gravelly loam 9 inches thick. The subsurface layer is dark
grayish brown very gravelly sandy loam 5 inches thick. The
subsoil is olive gray, gray, and dark gray silty clay 38
inches thick. The substratum to a depth of 60 inches or
more is olive gray silty clay. In some areas the surface
layer is gravelly silt loam, and in some areas the surface
layer is thin gravelly loam and has properties associated
with weathered volcanic ash.

Permeability of the Coveland soil is slow. Available
water capacity is high. Effective rooting depth is limited by
a perched water table that is at the surface to a depth of
18 inches below the surface from November to April. Runoff
is slow, and the hazard of water erosion is slight.

The Bow soil is very deep and somewhat poorly
drained. It formed in gravelly glacial drift over



glaciolacustrine material mantled with volcanic ash. Typically,
the surface is covered with a mat of needles, leaves, and
twigs 1 inch thick. The surface layer is dark brown gravelly
loam 5 inches thick. The upper 3 inches of the subsoil is
brown gravelly loam, the next 14 inches is dark grayish
brown clay loam, and the lower part to a depth of 60 inches
or more is gray silty clay. In some areas the surface layer is
gravelly silt loam, in some areas the surface layer is black to
dark brown gravelly loam about 9 inches thick, and in some
areas the subsoil is gravelly or loamy.

Permeability of the Bow soil is slow. Available water
capacity is high. Effective rooting depth is limited by a
perched water table that is at a depth of 6 to 18 inches
from November to May. Runoff is slow, and the hazard of
water erosion is slight.

This unit is used as woodland, hayland, and
pastureland. It is also suited to climatically adapted
cultivated crops.

Douglas fir and western redcedar are the main woodland
species on the Coveland soil in this unit. On the basis of a
100-year site curve, the mean site index for Douglas fir is
estimated to be 120. On the basis of a 50-year site curve,
the mean site index for Douglas fir is estimated to be 95. The
highest average growth rate for Douglas fir is 115 cubic feet
per acre per year at age 60. Estimates of the site index and
yield for western redcedar have not been made. Among the
trees of limited extent are western hemlock, grand fir, and
red alder. Common forest understory plants are salal,
Oregongrape, trailing blackberry, rose, western swordfern,
currant, and creambush oceanspray.

Douglas fir is the main woodland species on the Bow soil
in this unit. On the basis of a 100-year site curve, the
mean site index for Douglas fir is 126. On the basis of a 50-
year site curve, the mean site index for Douglas fir is
estimated to be 94. The highest average growth rate for
Douglas fir is 122 cubic feet per acre per year at age 70.
Among the trees of limited extent are western redcedar, red
alder, grand fir. and western hemlock. Common forest
understory plants are salal, creambush oceanspray, western
swordfern, northern twinflower, evergreen huckleberry, and
trailing blackberry.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of wheeled
and tracked equipment when the soil is moist produces ruts,
compacts the soil, and damages the roots of trees. When
wet, unsurfaced roads and skid trails are sticky and slippery
and they can be impassable. Logging roads require suitable
surfacing for

year-round use. Rock for road construction is not
readily available on this unit.

The hazard of windthrow and seedling establishment are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by red alder occurs periodically. The perched water table
reduces root respiration, which results in a low survival rate
of seedlings. When openings are made in the canopy,
invading brushy plants can prevent the establishment of
seedlings on the Bow soil and delay the establishment of
seedlings on the Coveland soil. Because the rooting depth is
restricted by the perched water table and the clay layers,
trees frequently are subject to windthrow.

Tile drains and field ditches are needed to lower the
water table if deep-rooted crops are grown. Shallow ditches
help to speed removal of surface water and to prevent
ponding in winter. Returning all crop residue to the soil and
using cover crops help to maintain organic matter content,
fertility, and filth. Proper stocking rates, pasture rotation,
and restricted grazing during wet periods help to keep the
pasture in good condition.

This map unit is in capability subclass Illw.

38-Coveland-Bow complex, 5 to 10 percent slopes.
This map unit is on hills, Slopes are smooth and are
concave and convex. The Coveland soil is in depressional
areas, and the Bow soil is on mounds. The native
vegetation is mainly conifers and shrubs. Elevation is 10
to 250 feet. The average annual precipitation is about 23
inches, the average annual air temperature is about 50
degrees F, and the average frost-free season is 160 to
210 days.

This unit is about 50 percent Coveland gravelly loam, 5 to
8 percent slopes, and about 40 percent Bow gravelly loam, 5
to 10 percent slopes. The components of this unit are so
intricately intermingled that it was not practical to map
them separately at the scale used.

Included in this unit are small areas of Bellingham soils
in depressional areas and along drainageways and Catla and
Clallam soils on knolls.

The Coveland soil is very deep and somewhat poorly
drained. It formed in glaciolacustrine material. Typically, the
surface is covered with a mat of needles, leaves, and twigs
1 inch thick. The surface layer is black and dark brown
gravelly loam 9 inches thick. The subsurface layer is dark
grayish brown very gravelly sandy loam 5 inches thick. The
subsoil is olive gray, gray, and dark gray silty clay 38
inches thick. The substratum to a depth of 60 inches or
more is olive gray



silty clay. In some areas the surface layer is gravelly silt loam,
and in some areas the surface layer is thin gravelly loam that
has properties associated with weathered volcanic ash.

Permeability of the Coveland soil is slow. Available water

capacity is high. Effective rooting depth is limited by a
perched water table that is at the surface to a depth of 18
inches from November to April. Runoff is slow, and the
hazard of water erosion is slight.

The Bow soil is very deep and somewhat poorly drained. It
formed in glacial drift over glaciolacustrine material and has a
mantle of volcanic ash. Typically, the surface is covered with
a mat of needles, leaves, and twigs 1 inch thick. The surface
layer is dark brown gravelly loam 5 inches thick. The upper 3
inches of the underlying material is brown gravelly loam, the
next 14 inches is dark grayish brown clay loam, and the
lower part to a depth of 60 inches or more is gray silty clay.
In some areas the surface layer is gravelly silt loam.

Permeability of the Bow soil is slow. Available water
capacity is high. Effective rooting depth is limited by a
perched water table that is at a depth of 6 to 18 inches
from November to May. Runoff is slow, and the hazard of
water erosion is slight.

This unit is used as woodland. hayland, and
pastureland. It is also suited to climatically adapted
cultivated crops.

Douglas fir and western redcedar are the main woodland
species on the Coveland soil in this unit. On the basis of a
100-year site curve, the mean site index for Douglas fir is
estimated to be 120. On the basis of a 50-year site curve, the
mean site index for Douglas fir is estimated to be 95. The
highest average growth rate for Douglas fir is 115 cubic feet
per acre per year at age 60. Estimates of the site index and
yield for western redcedar have not been made. Among the
trees of limited extent are western hemlock, grand fir, and red
alder. Common forest understory plants are salal.
Oregongrape, trailing blackberry, rose, western swordfern,
currant, and creambush oceanspray.

Douglas fir is the main woodland species on the Bow soil
in this unit. On the basis of a 100-year site curve, the
mean site index for Douglas fir is 126. On the basis of a
50-year site curve, the mean site index for Douglas fir is
estimated to be 94. The highest average growth rate for
Douglas fir is 122 cubic feet per acre per year at age 70.
Among the trees of limited extent are western redcedar, red
alder., grand fir, and western hemlock. Common forest
understory plants are salal, creambush oceanspray, western
swordfern, northern twinflower, evergreen huckleberry, and
trailing blackberry.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of wheeled
and tracked equipment when the soil is moist produces
ruts, compacts the soil, and damages the roots of trees.
When wet, unsurfaced roads and skid trails are sticky and
slippery and they can be impassable. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit.

The hazard of windthrow and seedling establishment are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by red alder occurs periodically. The perched water table
reduces root respiration, which results in a low survival rate
of seedlings. When openings are made in the canopy,
invading brushy plants can prevent the establishment of
seedlings on the Bow soil and delay the establishment of
seedlings on the Coveland soil. Because the rooting depth
is restricted by the perched water table, trees frequently are
subject to windthrow.

If climatically adapted cultivated crops are grown on this
unit, tile drains and field ditches are needed to lower the
perched water table and adequate erosion control practices
such as use of crop residue and conservation tillage should
be used. Proper stocking rates, pasture rotation, and
restricted grazing during wet periods help to keep the
pasture in good condition and to protect the soil from
erosion.

This map unit is in capability subclass Illw.

39-Crinker-Rock outcrop complex, 3 to 30 percent
slopes. This map unit is on glaciated mountain ridgetops.
The native vegetation is mainly conifers. Elevation is 2,800
to 4,000 feet. The average annual precipitation is about 85
inches, the average annual air temperature is about 42
degrees F, and the average frost-free season is 90 to 110
days.

This unit is about 60 percent Crinker very channery
silt loam and about 20 percent Rock outcrop. The
components of this unit are so intricately intermingled
that it was not practical to map them separately at the
scale used.

Included in this unit are small areas of soils that are
more than 40 inches or less than 20 inches deep to
phyllite.

The Crinker soil is moderately deep and well drained. It
formed in volcanic ash, glacial till, and colluvium derived
dominantly from phyllite. Typically, the surface is covered
with a mat of leaves, needles, and twigs 3 inches thick.
The surface layer, where mixed to a depth



of 4 inches, is grayish brown very channery silt loam. The
upper 5 inches of the subsoil is yellowish brown very
channery silt loam, and the lower 11 inches is yellowish
brown very channery loam. The substratum is light yellowish
brown extremely channery loam about 12 inches thick.
Phyllite is at a depth of about 32 inches. Depth to phyllite
ranges from 20 to 40 inches. In some areas the surface layer
is gravelly loam or very gravelly silt loam, and in some areas
dense glacial till is at a depth of 20 to 40 inches.

Permeability of the Crinker soil is moderate. Available
water capacity is low to moderately high. Effective rooting
depth is 20 to 40 inches. Runoff is slow, and the hazard of
water erosion is slight.

Rock outcrop consists of exposures of hard and mostly
unweathered phyllite. It occurs as steep cliffs and
irregular formations.

This unit is used as woodland and watershed.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the mean site
index for western hemlock is 119. On the basis of a 50-year
site curve, the mean site index for western hemlock is 83. The
highest average growth rate for western hemlock is 178
cubic feet per acre per year at age 50. The areas of Rock
outcrop make up about 20 percent of this unit and limit yields
accordingly. Among the trees of limited extent is Pacific silver
fir. Common forest understory plants are tall blue huckleberry,
salmonberry, bunchberry dogwood, western brackenfern,
deer fern, and queencup beadlily.

The main limitations for the harvesting of timber are the
areas of Rock outcrop and winter snowpack. Use of wheeled
and tracked equipment when the soil is moist produces ruts,
compacts the soil, and damages the roots of trees.
Unsurfaced roads and skid trails are soft and slippery when
wet. Logging roads require suitable surfacing for year-round
use. Material cast to the side ravels and commonly sloughs
when saturated. Rock for road construction is not readily
available on this unit. Areas of Rock outcrop hinder harvesting
operations. Snowpack hinders the use of equipment and limits
access in winter. Areas of Rock outcrop may cause breakage
of timber when felled and hinder yarding. Cutbanks may
slump when the soil is saturated.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock or noble
fir seedlings. If seed trees are present, natural reforestation
of cutover areas by western hemlock and Pacific silver fir
occurs periodically. The droughtiness of the surface layer
reduces the survival rate of seedlings. The mortality

rate of seedlings is higher on ridgetops that are subject to
strong, persistent winds than it is in other areas of this unit.
Where openings are made in the canopy, invading brushy
plants can delay the establishment of the seedlings. Trees
occasionally are subject to windthrow during periods when
the soil is excessively wet and the winds are strong. The areas
of Rock outcrop limit the even distribution of reforestation.
This map unit is in capability subclass Vle.

40-Crinker-Rock outcrop complex, 30 to 65 percent
slopes. This map unit is on glacially modified mountains.
The native vegetation is mainly conifers. Elevation is 2,800
to 4,000 feet. The average annual precipitation is about 85
inches, the average annual air temperature is about 42
degrees F, and the average frost-free season is 90 to 110
days.

This unit is about 65 percent Crinker very channery silt
loam and about 25 percent Rock outcrop. The components
of this unit are so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are soils that are more than 40
inches or less than 20 inches deep to phyllite.

The Crinker soil is moderately deep and well drained. It
formed in volcanic ash, glacial till, and colluvium derived
dominantly from phyllite. Typically, the surface is covered
with a mat of leaves, needles, and twigs 5 inches thick.
The surface layer, where mixed to a depth of 6 inches, is
grayish brown very channery silt loam. The subsoil is dark
yellowish brown and yellowish red very channery silt loam 8
inches thick. The substratum is olive extremely channery
loam about 8 inches thick. Phyllite is at a depth of about
22 inches. Depth to phyllite ranges from 20 to 40 inches. In
some areas dense glacial till is at a depth of 20 to 40
inches.

Permeability of the Crinker soil is moderate. Available
water capacity is low to moderately high. Effective rooting
depth is 20 to 40 inches. Runoff is medium, and the hazard
of water erosion is moderate.

Rock outcrop consists of exposures of hard and mostly
unweathered phyllite. It occurs as steep cliffs and
irregular formations.

This unit is used as woodland and watershed.

Western hemlock is the main woodland species on the
Crinker soil. On the basis of a 100-year site curve, the mean
site index for western hemlock is 119. On the basis of a
50-year site curve, the mean site index for western hemlock
is 83. The highest average growth rate for western hemlock
is 178 cubic feet per acre per year at age 50. The areas of
Rock outcrop make up about 25 percent of this unit and
reduce yields accordingly.



Among the trees of limited extent is Pacific silver fir. Common
forest understory plants are tall blue huckleberry,
salmonberry. bunchberry dogwood, western brackenfern,
deer fern, and queencup beadlily.

The main limitations for the harvesting of timber are
steepness of slope, the areas of Rock outcrop, and winter
snowpack. Cable yarding systems generally are used on this
unit. Unsurfaced roads and skid trails are soft and slippery
when wet. Logging roads require suitable surfacing for year-
round use. Material cast to the side ravels and commonly
sloughs when saturated. Rock for road construction is not
readily available on this unit. Winter snowpack hinders the
use of equipment and limits access in winter. Areas of Rock
outcrop may cause breakage of timber when felled and hinder
yarding. Cutbanks may slump when the soil is saturated.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock and noble
fir seedlings. If seed trees are present, natural reforestation of
cutover areas by western hemlock and Pacific silver fir occurs
periodically. The droughtiness of the surface layer reduces
the survival rate of seedlings. The mortality rate of seedlings
is higher on ridgetops that are subject to strong, persistent
winds than it is in other areas of this unit. When openings
are made in the canopy, invading brushy plants can delay the
establishment of the seedlings. Trees occasionally are
subject to windthrow during periods when the soil is
excessively wet and the winds are strong. The areas of Rock
outcrop limit the even distribution of reforestation.

This map unit is in capability subclass Vlle.

41-Cupples gravelly silt loam, 3 to 30 percent
slopes. This moderately deep. moderately well drained soil
is on glaciated hills and mountainsides. It formed in
volcanic ash and glacial till. The native vegetation is
mainly conifers. Elevation is 1,000 to 2,000 feet. The
average annual precipitation is about 80 inches, the average
annual air temperature is about 43 degrees F, and the
average frost-free season is 110 to 160 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 3 inches thick. The surface layer, where
mixed to a depth of 5 inches, is dark brown gravelly silt loam.
The upper 13 inches of the subsoil is strong brown very
gravelly loam, and the lower 16 inches is dark yellowish
brown very gravelly sandy loam. Dark grayish brown, dense
glacial till that crushes to very gravelly sandy loam is at a
depth of about 34 inches. Depth to dense glacial till ranges
from

20 to 40 inches. In some small areas the profile is less
than 35 percent coarse fragments.

Included in this unit are small areas of Skykomish
soils on terraces and deep soils that have a less
developed subsoil and are on mountainsides.

Permeability of this Cupples soil is moderate above the
dense glacial till and very slow through the till. Available
water capacity is low to moderately high. Effective rooting
depth is limited by a perched water table that is at a
depth of 18 to 36 inches from December to April. Runoff
is slow, and the hazard of water erosion is slight.

This unit is used as woodland.

Western hemlock and Douglas fir are the main
woodland species on this unit. On the basis of a 100-year
site curve, the mean site index is 143 for western hemlock
and 154 for Douglas fir. On the basis of a 50-year site
curve, the mean site index is 102 for western hemlock and
118 for Douglas fir. The highest average growth rate is
224 cubic feet per acre per year for western hemlock at
age 50 and 163 cubic feet per acre per year for Douglas
fir at age 60. Areas on ridgetops that are subject to strong,
persistent winds are less productive than are other areas of
this unit. Among the trees of limited extent is western
redcedar. Common forest understory plants are western
swordfern, deer fern, red huckleberry, northern twinflower,
salmonberry, and vine maple.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Unsurfaced roads and skid trails are soft during wet
periods. Logging roads require suitable surfacing for year-
round use. Rock for road construction is not readily available
on this unit.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber.
Reforestation can be accomplished by planting western
hemlock and Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by western hemlock
occurs periodically. The droughtiness of the surface layer
reduces the survival rate of seedlings. The mortality rate of
seedlings is higher on ridgetops that are subject to strong,
persistent winds than it is in other areas of this unit. When
openings are made in the canopy, invading brushy plants
can delay the establishment of seedlings. Trees occasionally
are subject to windthrow during periods when the soil is
excessively wet and the winds are strong.

This map unit is in capability subclass [Ve.



42-Cupples gravelly silt loam, 30 to 65 percent
slopes. This moderately deep, moderately well drained soil is
on glaciated mountains. It formed in volcanic ash and glacial
till. The native vegetation is mainly conifers. Elevation is
1,000 to 2,000 feet. The average annual precipitation is
about 80 inches, the average annual air temperature is
about 43 degrees F, and the average frost-free season is
110 to 160 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 7 inches thick. The surface layer, where
mixed to a depth of 8 inches, is dark brown gravelly silt loam.
The upper 10 inches of the subsoil is strong brown very
gravelly loam, and the lower 16 inches is dark yellowish
brown very gravelly sandy loam. Dark grayish brown, dense
glacial till that crushes to very gravelly sandy loam is at a
depth of about 34 inches. Depth to dense glacial till ranges
from 20 to 40 inches. In some small areas the profile is less
than 35 percent coarse fragments.

Included in this unit are small areas of Skykomish soils
on outwash terraces and deep soils that have a less
developed subsoil and are on mountainsides.

Permeability of this Cupples soil is moderate above the
dense glacial till and very slow through the till. Available
water capacity is low to moderately high. Effective rooting
depth is limited by a perched water table that is at a depth
of 18 to 36 inches from December to April. Runoff is
medium, and the hazard of water erosion is moderate.

This unit is used as woodland.

Western hemlock and Douglas fir are the main woodland
species on this unit. On the basis of a 100-year site curve,
the mean site index is 143 for western hemlock and 154 for
Douglas fir. On the basis of a 50-year site curve, the mean
site index is 102 for western hemlock and 118 for Douglas
fir. The highest average growth rate is 224 cubic feet per
acre per year for western hemlock at age 50 and 163 cubic
feet per acre per year for Douglas fir at age 60. Areas on
ridgetops that are subject to strong, persistent winds are less
productive than are other areas of this unit. Among the trees
of limited extent is western redcedar. Common forest
understory plants are western swordfern, deer fern, red
huckleberry. northern twinflower, salmonberry, and vine
maple.

The main limitation for the harvesting of timber is
steepness of slope. Steepness of slope restricts the use of
wheeled and tracked equipment in skidding operations; cable
yarding systems generally are safer and disturb the soil less.
Use of wheeled and tracked equipment when the soil is
moist produces ruts, compacts the soil, and damages the
roots of trees.

Unsurfaced roads and skid trails are soft during wet
periods. Logging roads require suitable surfacing for year-
round use. Rock for road construction is readily available
on this unit. Material cast to the side ravels and commonly
sloughs when saturated. Occasional snowpack hinders the
use of equipment and limits access in winter. Cutbanks
may slump when the soil is saturated.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock and
Douglas fir seedlings. If seed trees are present, natural
reforestation of cutover areas by western hemlock occurs
periodically. The droughtiness of the surface layer reduces
the survival rate of seedlings. The mortality rate of seedlings
is higher on ridgetops that are subject to strong, persistent
winds than it is in other areas of this unit. When openings
are made in the canopy, invading brushy plants can delay
the establishment of seedlings. Trees occasionally are
subject to windthrow during periods when the soil is
excessively wet and the winds are strong.

This map unit is in capability subclass Vle.

43-Diobsud gravelly silt loam, 3 to 30 percent
slopes. This moderately deep, moderately well drained soil
is on glacially modified mountains. It formed in volcanic
ash and glacial till derived dominantly from phyllite. The
native vegetation is mainly conifers. Elevation is 2,800 to
4,200 feet. The average annual precipitation is about 90
inches, the average annual air temperature is about 38
degrees F, and the average frost-free season is 90 to
110 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 10 inches thick. The surface layer, where
mixed to a depth of 6 inches, is strong brown gravelly silt
loam. The upper 8 inches of the subsoil is strong brown
gravelly loam, and the lower 10 inches is dark brown
gravelly loam. The substratum is gray gravelly loam about
4 inches thick. Dense phyllitic glacial till is at a depth of
about 28 inches. Depth to dense phyllitic glacial till ranges
from 20 to 40 inches. In some areas the soil is more than
35 percent rock fragments and does not have properties
associated with weathered volcanic ash.

Included in this unit are small areas of Rock outcrop and
deep soils that have a less developed subsoil and are on
mountainsides.

Permeability of this Diobsud soil is moderate above the
dense glacial till and very slow through the till. Available
water capacity is low to moderately high. Effective rooting
depth is limited by a perched water



table that is at a depth of 18 to 36 inches from
November to May. Runoff is slow, and the hazard of water
erosion is slight.

This unit is used as woodland and watershed.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the mean site
index for western hemlock is 105. On the basis of a 50-year
site curve, the mean site index for western hemlock is 75. The
highest average growth rate for western hemlock is 151
cubic feet per acre per year at age 60. Areas on ridgetops
that are subject to strong, persistent winds are less
productive than are other areas of this unit. Among the trees
of limited extent are Pacific silver fir, western redcedar, and
mountain hemlock. Common forest understory plants are
bunchberry dogwood, queencup beadlily, and tall blue
huckleberry.

The main limitations for the harvesting of timber are winter
snowpack and muddiness caused by seasonal soil wetness.
Use of wheeled and tracked equipment when the soil is
moist produces ruts, compacts the soil, and damages the
roots of trees. Unsurfaced roads and skid trails are soft and
slippery when wet. Logging roads require suitable surfacing
for year-round use. Rock for road construction is not readily
available on this unit. Winter snowpack hinders the use of
equipment and limits access in winter. Harvesting systems
that lift logs entirely off the ground reduce the disturbance of
the protective layer of duff.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock and noble
fir seedlings. If seed trees are present, natural reforestation of
cutover areas by Pacific silver fir occurs periodically. Low soil
temperature in summer, deep winter snowpack, and a short
growing season reduce the survival rate of planted and
natural seedlings and delay their establishment. The mortality
rate of seedlings is higher on ridgetops that are subject to
strong, persistent winds than it is in other areas of this unit.
Seedlings planted in the less fertile subsoil exhibit poor
growth and vigor. Trees occasionally are subject to windthrow
during periods when the soil is excessively wet and the winds
are strong.

This map unit is in capability subclass Vle.

44-Diobsud gravelly silt loam, 30 to 65 percent
slopes. This moderately deep, moderately well drained soll
is on glacially modified mountains. It formed in volcanic ash
and glacial till derived dominantly from phyllite. The native
vegetation is mainly conifers. Elevation is 2,800 to 4,200
feet. The average annual

precipitation is about 90 inches, the average annual air
temperature is about 38 degrees F, and the average frost-
free season is 90 to 110 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 9 inches thick. The surface layer. where
mixed to a depth of 7 inches, is grayish brown gravelly silt
loam. The upper 6 inches of the subsaoil is yellowish red
gravelly silt loam, and the lower 8 inches is olive gravelly
loam. The substratum is gray gravelly loam about 7 inches
thick. Pale olive, dense glacial till that crushes to gravelly
loam is at a depth of about 28 inches. Depth to dense
glacial till ranges from 20 to 40 inches. In some areas the
profile is more than 35 percent rock fragments, and in some
areas the substratum is sandy loam. In some areas the
subsoil does not have dark organic stains. and in some
areas the soil does not have properties associated with
weathered volcanic ash.

Included in this unit are some areas of deep soils
and small areas of Rock outcrop.

Permeability of this Diobsud soil is moderate above the
dense glacial till and very slow through the till. Available
water capacity is low to moderately high. Effective rooting
depth is limited by a perched water table that is at a depth
of 18 to 36 inches from November to May. Runoff is
medium, and the hazard of water erosion is moderate.

This unit is used as woodland and watershed.

Western hemlock is the main woodland species on this
unit. On the basis of the 100-year site curve, the mean site
index for western hemlock is 105. On the basis of a 50-year
site curve, the mean site index for western hemlock is 75.
The highest average growth rate for western hemlock is 151
cubic feet per acre per year at age 60. Areas on ridgetops
that are subject to strong, persistent winds are less
productive than are other areas of this unit. Among the trees
of limited extent are Pacific silver fir, western redcedar, and
mountain hemlock. Common forest understory plants are
bunchberry dogwood, queencup beadlily, and tall blue
huckleberry.

The main limitation for the harvesting of timber is
steepness of slope. Steepness of slope restricts the use of
wheeled and tracked equipment in skidding operations;
cable yarding systems generally are safer and disturb the
soil less. Unsurfaced roads and skid trails are soft and
slippery when wet. Logging roads require suitable surfacing
for year-round use. Rock for road construction is not readily
available on this unit. Winter snowpack hinders the use of
equipment and limits access in winter. Cutbanks may slump
when the soil is saturated. Harvesting systems that lift logs



entirely off the ground reduce the disturbance of the
protective layer of duff.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber.
Reforestation can be accomplished by planting western
hemlock or noble fir seedlings. If seed trees are
present. natural reforestation of cutover areas by Pacific

silver fir occurs periodically. Low soil temperature in summer,
deep winter snowpack, and a short growing season reduce
the survival rate of planted and natural seedlings and delay
their establishment. The mortality rate of seedlings is higher
on ridgetops that are subject to strong, persistent winds than
it is in other areas of this unit. Seedlings planted in the less
fertile subsoil exhibit poor growth and vigor. Trees
occasionally are subject to windthrow during periods when the
soil is excessively wet and the winds are strong.

This map unit is in capability subclass Vle.

45-Diobsud-Crinker complex, 30 to 65 percent
slopes. This map unit is on glaciated mountains. The native
vegetation is mainly conifers. Elevation is 2,800 to 4,200
feet. The average annual precipitation is about 90 inches, the
average annual air temperature is about 38 degrees F. and
the average frost-free season is 90 to 110 days.

This unit is about 70 percent Diobsud gravelly silt loam
and about 20 percent Crinker very channery silt loam. The
components of this unit are so intricately intermingled that it
was not practical to map them separately at the scale used.

Included in this unit are some areas of deep soils and
small areas of Rock outcrop.

The Diobsud soil is moderately deep and moderately well
drained. It formed in volcanic ash and glacial till derived
dominantly from phyllite. Typically, the surface is covered
with a mat of needles, leaves, and twigs 9 inches thick.
The surface layer, where mixed to a depth of 7 inches, is
grayish brown gravelly silt loam. The upper 6 inches of the
subsoil is yellowish red gravelly silt loam, and the lower 8
inches is olive gravelly loam. The substratum is gray
gravelly loam about 7 inches thick. Pale olive, dense glacial
till that crushes to gravelly loam is at a depth of about 28
inches. Depth to dense glacial till ranges from 20 to 40
inches. In some areas the soil is more than 35 percent rock
fragments, does not have dark organic stains in the subsoil,
and does not have properties associated with weathered
volcanic ash.

Permeability of the Diobsud soil is moderate above the
dense glacial till and very slow through the till. Available
water capacity is low to moderately high.

Effective rooting depth is limited by a perched water table
that is at a depth of 18 to 36 inches from November to
May. Runoff is medium, and the hazard of water erosion is
moderate.

The Crinker soil is moderately deep and well drained. It
formed in volcanic ash and colluvium derived dominantly from
phyllite. Typically, the surface is covered with a mat of
leaves, needles, and twigs 3 inches thick. The surface layer,
where mixed to a depth of 4 inches, is grayish brown very
channery silt loam. The upper 5 inches of the subsoil is
yellowish brown very channery silt loam, and the lower 11
inches is yellowish brown very channery loam. The
substratum is light yellowish brown extremely channery loam
about 12 inches thick. Phyllite is at a depth of about 32
inches. Depth to phyllite ranges from 20 to 40 inches. In
some areas the subsoil has rounded fragments, and in
some areas the subsoil does not have organic stains.

Permeability of the Crinker soil is moderate. Available
water capacity is low to moderately high. Effective rooting
depth is 20 to 40 inches. Runoff is medium, and the hazard of
water erosion is moderate.

This unit is used as woodland and watershed.

Western hemlock is the main woodland species on the
Diobsud soil. On the basis of a 100-year site curve, the mean
site index for western hemlock is 105. On the basis of a 50-
year site curve, the mean site index for western hemlock is
75. The highest average growth rate for western hemlock is
151 cubic feet per acre per year at age 60. Among the trees
of limited extent are Pacific silver fir, western redcedar, and
mountain hemlock. Common forest understory plants are
bunchberry dogwood, queencup beadlily, and tall blue
huckleberry.

Western hemlock is the main woodland species on the
Crinker soil. On the basis of a 100-year site curve, the mean
site index for western hemlock is 119. On the basis of a 50-
year site curve, the mean site index for western hemlock is
83. The highest average growth rate for western hemlock is
178 cubic feet per acre per year at age 50. Among the
trees of limited extent is Pacific silver fir. Common forest
understory plants are tall blue huckleberry, salmonberry,
bunchberry dogwood, western brackenfern, deer fern, and
queencup beadlily.

The main limitation for the harvesting of timber is
steepness of slope. Material cast to the side ravels and
commonly sloughs when saturated. Cutbanks may slump
when the soil is saturated. Steepness of slope restricts the
use of wheeled and tracked equipment in skidding
operations; cable yarding systems generally are safer and
disturb the soil less. Use of wheeled and tracked equipment
when the soil is moist produces ruts, compacts the soil, and
damages the roots of trees.



Unsurfaced roads and skid trails are soft and slippery when
wet. Logging roads require suitable surfacing for year-round
use. Rock for road construction is not readily available on this
unit. Winter snowpack limits the use of equipment and restricts
access.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock and noble
fir seedlings. If seed trees are present, natural reforestation of
cutover areas by Pacific silver fir occurs periodically. The
droughtiness of the surface layer reduces the survival rate of
seedlings. Low soil temperature in summer, deep winter
snowpack. and a short growing season reduce the survival
rate of planted and natural seedlings and delay their
establishment. The mortality rate of seedlings is higher on
ridgetops that are subject to strong, persistent winds than it
is in other areas of this unit. When openings are made in
the canopy, invading brushy plants can delay the
establishment of seedlings on the Crinker soil. Trees
occasionally are subject to windthrow during periods when
the soil is excessively wet and the winds are strong.

This map unit is in capability subclass Vle.

46-Dystric Xerochrepts, 45 to 70 percent slopes.
These moderately deep to very deep, well drained soils are
on escarpments. They formed in glacial till and colluvium
derived from rocks of mixed mineralogy. The native
vegetation is mainly conifers and mixed hardwoods.
Elevation is 50 to 1,300 feet. The average annual
precipitation is about 50 inches, the average annual air
temperature is about 50 degrees F, and the average frost-
free season is 170 to 190 days.

No single profile is representative of these soils, but one
commonly observed in the survey area is covered with a mat
of needles, leaves, and twigs about 1 inch thick. The
surface layer is dark brown gravelly loam 4 inches thick. The
subsoil is dark brown and dark yellowish brown very gravelly
loam and very gravelly sandy loam 39 inches thick. The
substratum to a depth of 60 inches or more is light olive
brown very gravelly sandy loam. Texture, the content of rock
fragments. and depth to dense glacial till vary widely within
short distances. In some small areas these soils have a
clayey or sandy subsoil and substratum.

Included in this unit are small areas of Tokul soils on hills
and Barneston and Indianola soils on terraces.

Permeability of these Dystric Xerochrepts is moderate.
Available water capacity is very low to moderate. Effective
rooting depth is 20 to 60 inches or

more. Runoff is medium, and the hazard of water
erosion is moderate.

This unit is used as woodland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 166. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 128. The highest average
growth rate for Douglas fir is 177 cubic feet per acre per year
at age 60. Among the trees of limited extent are western
hemlock, western redcedar, and red alder. Common forest
understory plants are salal. Oregongrape, western
swordfern, red huckleberry, western brackenfern, trailing
blackberry, and salmonberry.

The main limitation for the harvesting of timber is
steepness of slope. Material cast to the side ravels and
commonly sloughs when saturated. Steepness of slope
restricts the use of wheeled and tracked equipment in
skidding operations; cable yarding systems generally are
safer and disturb the soil less. Unsurfaced roads and skid
trails are soft when wet. Logging roads require suitable
surfacing for year-round use. Rock for road construction is not
readily available on this unit. Cutbanks may slump when the
soil is saturated. Establishing plant cover on steep cuts and
fills reduces erosion. Following road construction and
clearcutting. road failures and landslides are likely to occur.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by red alder occurs
readily. The droughtiness of the surface layer reduces the
survival rate of seedlings. When openings are made in the
canopy, invading brushy plants can delay the establishment
of Douglas fir seedlings.

This map unit is in capability subclass Vlle.

47-Dystric Xerochrepts, 70 to 90 percent slopes.
These moderately deep to very deep, well drained soils are
on mountainsides. They formed in glacial till and colluvium
derived from serpentine. The native vegetation is mainly
conifers. Elevation is near sea level to 1,500 feet. The
average annual precipitation is about 23 inches, the
average annual air temperature is about 51 degrees F, and
the average frost-free season is 190 to 210 days.

No single profile is representative of these soils, but
one commonly observed in the survey area is covered with
a mat of needles, leaves, and twigs about 2 inches thick.
The surface layer is dark brown very gravelly



loam 4 inches thick. The subsoil is reddish brown very
gravelly clay loam 12 inches thick. The substratum is dark
grayish brown extremely gravelly loam about 30 inches thick.
Serpentine is at a depth of about 46 inches. Depth to
serpentine ranges from 20 to 60 inches or more. Texture. the
content of rock fragments, and depth to bedrock or dense
glacial till vary widely within short distances.

Included in this unit are small areas of Rock outcrop.
Permeability of these Dystric Xerochrepts is moderate.
Available water capacity is low to moderate. Effective rooting
depth is 20 to 60 inches or more. Runoff is rapid, and the

hazard of water erosion is severe.

This unit is used as woodland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is estimated to be 105. On the basis of a 50-year
site curve, the mean site index for Douglas fir is estimated to
be 80. The highest average growth rate for Douglas fir is 91
cubic feet per acre per year at age 60. Among the trees of
limited extent are grand fir and western redcedar. Common
forest understory plants are salal, Oregongrape, western
swordfern, red huckleberry, western brackenfern, Pacific
madrone, rose, and rhododendron.

The main limitation for the harvesting of timber is
steepness of slope. Cable yarding systems generally are
used on this unit. Unsurfaced roads and skid trails are
slippery when wet. Logging roads require suitable surfacing
for year-round use. Material cast to the side ravels and
commonly sloughs when saturated. Rock for road
construction is readily available on this unit. Establishing plant
cover on steep cuts and fills reduces erosion.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by grand fir occurs periodically. The droughtiness of the
surface layer increases the mortality rate of seedlings,
especially on south- and southwest-facing side slopes.
Trees on this unit exhibit poor growth and vigor because of
the high content of magnesium in proportion to the content of
calcium. When openings are made in the canopy, invading
brushy plants can delay the establishment of seedlings. Trees
occasionally are subject to windthrow during periods when
the soil is excessively wet and the winds are strong.

This map unit is in capability subclass Vlle.

48-Dystric Xerochrepts-Rock outcrop complex,
65 to 90 percent slopes. This map unit is on dip slopes in
mountainous areas. The native vegetation is mainly mixed
conifers and hardwoods. Elevation is 300 to 1,600 feet. The
average annual precipitation is about 40 inches, the
average annual air temperature is about 49 degrees F, and
the average frost-free season is 170 to 190 days.

This unit is about 60 percent Dystric Xerochrepts and
about 30 percent Rock outcrop. The components of this unit
are so intricately intermingled that it was not practical to map
them separately at the scale used.

Dystric Xerochrepts are moderately deep to deep and are
well drained. They formed in colluvium derived dominantly
from glacial till and sandstone. No single profile is
representative of these soils, but one commonly observed in
the survey area is covered with a mat of needles, leaves,
and twigs about 1 inch thick. The surface layer is black
very gravelly silt loam 2 inches thick. The subsoil is dark
brown and dark yellowish brown very gravelly loam 37 inches
thick. The substratum is dark brown very gravelly loam 6
inches thick. Sandstone is at a depth of 45 inches. Depth
to sandstone ranges from 20 to 60 inches or more. In some
areas dense glacial till is at a depth of 20 to 40 inches.

Permeability of these Dystric Xerochrepts is moderate.
Available water capacity is low to moderately high. Effective
rooting depth is 20 to 60 inches or more. Runoff is rapid,
and the hazard of water erosion is severe.

Rock outcrop consists of exposures of hard and mostly
unweathered sandstone. It occurs as steep cliffs and irregular
formations.

This unit is used as woodland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 156. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 120. The highest average
growth rate for Douglas fir is 165 cubic feet per acre per
year at age 60. The areas of Rock outcrop make up about
30 percent of this unit and limit yields accordingly. Among the
trees of limited extent are grand fir and western redcedar.
Common forest understory plants are salal, Oregongrape,
western brackenfern, Pacific madrone, rose, and
rhododendron.

The main limitations for the harvesting of timber are
steepness of slope and the areas of Rock outcrop. Steepness
of slope restricts the use of wheeled and tracked equipment
in skidding operations; cable yarding systems generally are
safer and disturb the soil less.



Logging roads require suitable surfacing for year-round use.
Material cast to the side ravels and commonly sloughs when
saturated. Rock for road construction is readily available on
this unit. Areas of Rock outcrop car cause breakage of timber
when felled and hinder yarding. Avoiding large areas of Rock
outcrop forces yarding paths to converge, which results in
compaction of the soil. Establishing plant cover on steep
cuts and fills reduces erosion. Following road construction
and clearcutting. road failures and landslides are likely to
occur. Steep yarding paths, skid trails, and firebreaks are
subject to rifling and gullying unless they are protected by
plant cover or adequate water bars are provided.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by grand fir occurs
periodically. The droughtiness of the surface layer increases
the mortality rate of seedlings, especially on south- and
southwest-facing side slopes. The areas of Rock outcrop limit
the even distribution of reforestation. When openings are
made in the canopy, invading brushy plants can delay the
establishment of seedlings.

This map unit is in capability subclass Vlle.

49-Dystric Xerorthents, 0 to 5 percent slopes. These
very deep, excessively drained soils are on flood plains.
They formed in recent river alluvium. The native vegetation
is mainly mixed hardwoods and conifers. Elevation is 1,000
to 1,800 feet. The average annual precipitation is about 80
inches, the average annual air temperature is about 43
degrees F, and the average frost-free season is 120 to 140
days.

No single profile is representative of these soils, but one
commonly observed in the survey area is covered with a mat
of needles, leaves, and twigs about 1 inch thick. The
surface layer is white and olive gravelly coarse sand 8
inches thick. The underlying material to a depth of 60 inches
or more is white and pale olive, stratified extremely gravelly
coarse sand to fine sandy loam.

Included in this unit are small areas of Skykomish soils
on outwash terraces, Saxon soils on lacustrine terraces.
and Cupples soils on low mountains. Also included are
small areas of silty soils in meander channels.

Permeability of these Dystric Xerorthents is moderately
rapid to very rapid. Available water capacity is low to
moderate. Effective rooting depth is limited by a seasonal
high water table that is atadepth of 18 to

36 inches from December to May, when the water level of
the river is high. Runoff is slow, and the hazard of water
erosion is slight. These soils are subject to frequent, brief
periods of flooding from December to May.

This unit is used as woodland and wildlife habitat.
Western hemlock and western redcedar are the main
woodland species on this unit. On the basis of a 100-year

site curve, the mean site index for western hemlock is
estimated to be 135. On the basis of a 50-year site curve, the
mean site index for western hemlock is estimated to be 95.
The highest average growth rate for western hemlock is 209
cubic feet per acre per year at age 50. Estimates of the site
index and yield for western redcedar have not been made.
Among the trees of limited extent are Douglas fir, black
cottonwood, and red alder. Common forest understory
plants are waterhemlock, horsetail, stinging nettle, and
salmonberry.

The main limitation for the harvesting of timber is
frequent, brief periods of flooding. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit. Seasonal
soil wetness and flooding limit the use of equipment to dry
periods.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock or
Douglas fir seedlings. Seedlings planted in the less fertile
subsoil exhibit poor growth and vigor. The survival rate of
seedlings may be low in areas where flooding occurs. Trees
occasionally are subject towindthrow during periods when the
soil is excessively wet and the winds are strong. Restricted
available water capacity of the soil during the growing
season results in a high mortality rate of seedlings. When
openings are made in the canopy, invading brushy plants
can delay the establishment of seedlings.

This map unit is in capability subclass Vllw.

50-Dystric Xerorthents, 50 to 80 percent slopes.
These very deep, excessively drained soils are on
dissected outwash terrace escarpments. They formed in
stratified glacial outwash. The native vegetation is mainly
conifers. Elevation is 400 to 1,000 feet. The average annual
precipitation is about 60 inches, the average annual air
temperature is about 50 degrees F, and the average frost-
free season is 170 to 190 days.

No single profile is representative of these soils, but one
commonly observed in the survey area is covered with a
mat of needles, leaves, and twigs about 1 inch thick. The
surface layer is dark brown gravelly sandy



loam 7 inches thick. The subsoil is grayish brown gravelly
loamy sand 3 inches thick. The substratum to a depth of 60
inches or more is stratified, dark gray very gravelly sand
and gravelly sand. In some areas the surface layer is loam or
sandy loam.

Included in this unit are small areas of Barneston,

Giles. Gilligan, and Indianola soils on outwash terraces.

Permeability of these Dystric Xerorthents is rapid.
Available water capacity is low. Effective rooting depth is 60
inches or more. Runoff is rapid, and the hazard of water
erosion is severe.

This unit is used as woodland.

Douglas fir is the main woodland species on this unit.
On the basis of a 100-year site curve, the mean site index for
Douglas fir is 150. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 117. The highest average
growth rate for Douglas fir is 158 cubic feet per acre per year
at age 60. Among the trees of limited extent are western
redcedar and western hemlock. Common forest understory
plants are salal, western swordfern, western brackenfern,
trillium, Oregongrape, and red huckleberry.

The main limitation for the harvesting of timber is
steepness of slope. Cable yarding systems generally are
used on this unit. Logging roads require suitable surfacing
for year-round use. Rounded pebbles for road construction
are readily available on this unit. Material cast to the side
ravels and commonly sloughs when saturated. Establishing
plant cover on steep cuts and fills reduces erosion. Steep
yarding paths, skid trails, and firebreaks are subject to rifling
and gullying unless they are protected by plant cover or
adequate water bars are provided. Harvesting systems that
lift logs entirely off the ground reduce the disturbance of the
protective layer of duff.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. The droughtiness of the
surface layer increases the mortality rate of seedlings,
especially on south- and southwest-facing side slopes.
When openings are made in the canopy, invading brushy
plants can delay the establishment of seedlings.

This map unit is in capability subclass Vlle.

51-Dystric Xerorthents, cool, 60 to 90 percent
slopes. These very deep, moderately well drained to
somewhat excessively drained soils are on dissected and
slumped lakebed terrace escarpments. They formed in
lacustrine and glaciofluvial material. The native vegetation
is mainly conifers. Elevation is 1,100 to 2,100 feet. The
average annual precipitation is about

75 inches, the average annual air temperature is about 43
degrees F, and the average frost-free season is 120 to 140
days.

No single profile is representative of these soils, but one
commonly observed in the survey area is covered with a mat
of needles, leaves, and twigs about 2 inches thick. The
surface layer is gray loam 6 inches thick. The subsoil is gray
gravelly fine sandy loam 31 inches thick. The substratum
to a depth of 60 inches or more is light gray clay loam.
Because the water-deposited sediment in this unit is
stratified, erosion may expose layers that have a wide range
in texture.

Included in this unit are small areas of Jug and
Skykomish soils on outwash terraces and Cupples soils on
low mountains.

Permeability of these Dystric Xerorthents is moderate to a
depth of 6 inches and slow to moderately slow below this
depth. Available water capacity is low to high. Effective
rooting depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is severe.

This unit is used as woodland.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the mean site
index for western hemlock is estimated to be 135. On the
basis of a 50-year site curve, the mean site index for western
hemlock is estimated to be 100. The highest average growth
rate for western hemlock is 209 cubic feet per acre per year at
age 50. Among the trees of limited extent are Douglas fir and
red alder. Common forest understory plants are horsetail,
common beargrass, thimbleberry, and deer fern.

The main limitation for the harvesting of timber is
steepness of slope. Cable yarding systems generally are
used on this unit. Unsurfaced roads and skid trails are soft
when wet. Logging roads require suitable surfacing for year-
round use. Rock for road construction is not readily available
on this unit. Material cast to the side ravels and commonly
sloughs when saturated. Cutbanks may slump when the soil
is saturated. Following road construction and clearcutting,
road failures and landslides are likely to occur. Establishing
plant cover on steep cuts and fills reduces erosion. Steep
yarding paths, skid trails, and firebreaks are subject to
rilling and gullying unless they are protected by plant cover
or adequate water bars are provided. Harvesting systems
that lift logs entirely off the ground reduce the disturbance of
the protective layer of duff.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting western hemlock or Douglas fir seedlings.
Seedlings planted in the less fertile subsoil



exhibit poor growth and vigor. When openings are made in
the canopy. invading brushy plants can delay the
establishment of seedlings.

This map unit is in capability subclass Vlle.

52-Elwell gravelly silt loam, 3 to 30 percent
slopes. This moderately deep. moderately well drained soil
is on glaciated mountainsides. It formed in volcanic ash and
glacial till. The native vegetation is mainly conifers.
Elevation is 1,000 to 2,000 feet. The average annual
precipitation is about 70 inches, the average annual air
temperature is about 44 degrees F. and the average frost-
free season is 120 to 160 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 2 inches thick. The surface layer is dark
brown gravelly silt loam 2 inches thick. The subsoil is dark
brown and dark yellowish brown gravelly silt loam 29 inches

thick. Below this is a pale olive, weakly cemented hardpan that

crushes to very gravelly loam. Depth to the hardpan ranges
from 20 to 40 inches. In some areas the soil does not have a
hardpan, bedrock is at a depth of 20 to 40 inches, or the
soil is more than 35 percent rock fragments.

Included in this unit are small areas of Getchel soils on
high mountains and small areas of Rock outcrop.

Permeability of this Elwell soil is moderate to the
substratum and very slow through it. Available water capacity
is moderate to high. Effective rooting depth is 20 to 40
inches. Runoff is slow, and the hazard of water erosion is
slight. Water is perched above the hardpan at a depth of 18
to 36 inches from November to June.

This unit is used as woodland.

Western hemlock and Douglas fir are the main woodland
species on this unit. On the basis of a 100-year site curve, the
mean site index is 149 for western hemlock and 165 for
Douglas fir. On the basis of a 50-year site curve, the mean
site index is 105 for western hemlock and 124 for Douglas
fir. The highest average growth rate is 236 cubic feet per
acre per year for western hemlock at age 50 and 176 cubic
feet per acre per year for Douglas fir at age 60. Among the
trees of limited extent are western redcedar, red alder, and
bigleaf maple. Common forest understory plants are western
swordfern, red huckleberry, western brackenfern, deer fern,
salal, and Oregongrape.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is moist
produces ruts. compacts the soil. and damages the roots of
trees. Unsurfaced roads and skid trails are soft when wet.
Logging roads require suitable surfacing for

year-round use. Rock for road construction is not
readily available on this unit.

Seedling establishment and the hazard of windthrow
are the main concerns in the production of timber.
Reforestation can be accomplished by planting western
hemlock or Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by western hemlock
and red alder occurs periodically. When openings are made
in the canopy, invading brushy plants can delay the
establishment of seedlings. Because the rooting depth is
restricted by the hardpan, trees occasionally are subject to
windthrow.

This map unit is in capability subclass [Ve.

53-Elwell-Rinker complex, 30 to 60 percent slopes.
This map unit is on glaciated mountainsides. The native
vegetation is mainly conifers. Elevation is 1,000 to 2,000
feet. The average annual precipitation is about 70 inches,
the average annual air temperature is about 44 degrees F,
and the average frost-free season is 120 to 160 days.

This unit is about 60 percent Elwell gravelly silt loam
and about 30 percent Rinker very channery loam. The
components of this unit are so intricately intermingled that
it was not practical to map them separately at the scale
used.

Included in this unit are some areas of deep soils
and small areas of Rock outcrop on mountainsides.

The Elwell soil is moderately deep and moderately well
drained. It formed in volcanic ash, loess, and glacial till
derived dominantly from rock of mixed mineralogy.
Typically, the surface is covered with a mat of needles,
leaves, and twigs 2 inches thick. The surface layer is dark
brown gravelly silt loam 2 inches thick. The subsoil is dark
brown and dark yellowish brown gravelly silt loam 29 inches
thick. Below this is a pale olive, weakly cemented hardpan
that crushes to very gravelly loam. Depth to the hardpan
ranges from 20 to 40 inches. In some areas the soil has
phyllite fragments in the surface layer and subsoil and in
the hardpan.

Permeability of this Elwell soil is moderate to the
substratum and very slow through it. Available water
capacity is moderate to high. Effective rooting depth is 20
to 40 inches. Runoff is medium, and the hazard of water
erosion is moderate. Water is perched above the hardpan at
a depth of 18 to 36 inches from November to June.

The Rinker soil is moderately deep and well drained. It
formed in volcanic ash, glacial till, and colluvium derived
dominantly from phyllite. Typically, the surface



is covered with a mat of needles, leaves, and twigs 2 inches
thick. The surface layer, where mixed to a depth of 7 inches,
is brown very channery loam. The subsoil is dark yellowish
brown very channery loam 11 inches thick. The substratum is
light yellowish brown extremely channery silt loam about 11
inches thick. Fractured phyllite is at a depth of about 29
inches. Depth to fractured phyllite ranges from 20 to 40
inches. In some areas fractured argillite is at a depth of 20 to
40 inches.

Permeability of this Rinker soil is moderate. Available
water capacity is low to moderate. Effective rooting depth is
20 to 40 inches. Runoff is medium, and the hazard of water
erosion is moderate.

This unit is used as woodland.

Western hemlock and Douglas fir are the main woodland
species on the Elwell soil in this unit, On the basis of a
100-year site curve. the mean site index is 149 for western
hemlock and 165 for Douglas fir. On the basis of a 50-year
site curve, the mean site index is 105 for western hemlock
and 124 for Douglas fir. The highest average growth rate is
236 cubic feet per acre per year for western hemlock at age
50 and 176 cubic feet per acre per year for Douglas fir at age
60. Among the trees of limited extent are western redcedar,
red alder, and bigleaf maple. Common forest understory
plants are western swordfern, red huckleberry, western
brackenfern, deer fern, salal, and Oregongrape.

Western hemlock and Douglas fir are the main woodland
species on the Rinker soil in this unit. On the basis of a 100-
year site curve, the mean site index is 157 for western
hemlock and 146 for Douglas fir. On the basis of a 50-year
site curve, the mean site index is 110 for western hemlock
and 107 for Douglas fir. The highest average growth rate is
249 cubic feet per acre per year for western hemlock at age
50 and 153 cubic feet per acre per year for Douglas fir at age
60. Among the trees of limited extent are western redcedar,
red alder, and bigleaf maple. Common forest understory
plants are salal, Oregongrape, western swordfern, western
brackenfern, and vine maple.

The main limitation for the harvesting of timber is
steepness of slope. Steepness of slope restricts the use of
wheeled and tracked equipment in skidding operations. Use
of wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Cable yarding systems generally are safer and disturb
the soil less. Unsurfaced roads and skid trails are soft when
wet. Logging roads require suitable surfacing for year-round
use. Rock for road construction is readily available on this
unit. Cutbanks may slump when the soil is saturated.
Establishing plant cover on steep cuts and fills reduces

erosion. Steep yarding paths, skid trails, and firebreaks are
subject to rilling and gullying unless they are protected by
plant cover or adequate water bars are provided.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock and
Douglas fir seedlings. If seed trees are present, natural
reforestation of cutover areas by western hemlock occurs
periodically. Reforestation by red alder occurs periodically
on the Elwell soil. When openings are made in the canopy,
invading brushy plants can delay the establishment of
seedlings. Because the rooting depth is restricted by the
hardpan and bedrock, trees occasionally are subject to
windthrow.

This map unit is in capability subclass Vle.

54-Etach very gravelly sandy loam, 30 to 65 percent
slopes. This moderately deep, somewhat excessively drained
soil is on glacially modified mountainsides. It formed in
volcanic ash and glacial till. The native vegetation is mainly
conifers. Elevation is 800 to 2,200 feet. The average annual
precipitation is about 75 inches, the average annual air
temperature is about 44 degrees F, and the average frost-free
season is 110 to 140 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 4 inches thick. The surface layer is dark
brown very gravelly sandy loam 8 inches thick. The subsoil
is dark yellowish brown and brown very gravelly sandy loam
8 inches thick. The substratum is light olive brown very
cobbly coarse sand about 20 inches thick. Dark yellowish
brown, dense glacial till that crushes to very cobbly coarse
sand is at a depth of about 36 inches. Depth to dense
glacial till ranges from 26 to 40 inches. In some areas the
soil has properties associated with weathered volcanic ash,
and in some areas the soil has an unconsolidated
substratum.

Included in this unit are small areas of deep sails,
Marblemount soils, and Rock outcrop on mountainsides.

Permeability of this Etach soil is rapid above the dense
glacial till and very slow through the till. Available water
capacity is very low to low. Effective rooting depth is 26 to
40 inches. Runoff is medium, and the hazard of water
erosion is moderate.

This unit is used as woodland.

Western hemlock is the main woodland species on this
unit, On the basis of a 100-year site curve, the mean site
index for western hemlock is estimated to be 111. On the
basis of a 50-year site curve, the mean site index for
western hemlock is estimated to be 79. The



highest average growth rate for western hemlock is 162 cubic
feet per acre per year at age 50. Among the trees of limited
extent are Douglas fir and western redcedar. Common
forest understory plants are western swordfern, salal, Pacific
trillium, Oregongrape, red huckleberry, northern twinflower,
and maidenhair.

The main limitation for the harvesting of timber is
steepness of slope. Steepness of slope restricts the use of
wheeled and tracked equipment in skidding operations; cable
yarding systems generally are safer and disturb the soil less.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available on this unit.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock or
Douglas fir seedlings. The droughtiness of the surface layer
and low content of moisture in the soil during the growing
season increase the mortality rate of seedlings, especially on
south- and southwest-facing side slopes. Seedlings planted
in the less fertile subsoil exhibit poor growth and vigor. When
openings are made in the canopy, invading brushy plants can
delay the establishment of seedlings. Trees occasionally are
subject to windthrow during periods when the soil is
excessively wet and the winds are strong.

This map unit is in capability subclass Vle.

55-Fidalgo-Lithic Xerochrepts-Rock outcrop
complex, 3 to 30 percent slopes. This map unit is on hills.
Slopes are complex. Areas are irregular in shape and are 20
to 80 acres in size. The native vegetation is mainly conifers
and shrubs. Elevation is 20 to 1,300 feet. The average
annual precipitation is about 20 inches. the average annual
air temperature is about 50 degrees F. and the average frost-
free season is 160 to 210 days.

This unit is about 45 percent Fidalgo gravelly loam, 20
percent Lithic Xerochrepts, and 20 percent Rock outcrop.
The components of this unit are so intricately intermingled
that it was not practical to map them separately at the scale
used.

Included in this unit are small areas of deep soils and Catla
soils on hillsides.

The Fidalgo soil is moderately deep and moderately well
drained. It formed in colluvium, glacial till, and an
admixture of volcanic ash and residuum derived dominantly
from argillite. Typically, the surface is covered with a mat of
needles, leaves, and twigs 1 inch thick. The surface layer is
very dark brown gravelly loam 3 inches thick. The upper 15
inches of the subsoil is dark brown very gravelly fine sandy
loam, and the

lower 7 inches is dark brown very gravelly sandy loam. The
substratum is very dark brown extremely gravelly loamy
sand 4 inches thick. Hard argillite is at a depth of 29
inches. Depth to argillite ranges from 20 to 40 inches. In
some areas dense glacial till is at a depth of 20 to 40
inches.

Permeability of the Fidalgo soil is moderate. Available
water capacity is low to moderate. Effective rooting depth is
20 to 40 inches. Runoff is medium, and the hazard of water
erosion is moderate. A perched water table fluctuates
between depths of 24 and 36 inches from December to
March.

The Lithic Xerochrepts are shallow and moderately well
drained. They formed in glacial till and residuum derived
dominantly from argillite. No single profile is representative
of these soils, but one commonly observed in the survey
area is covered with a mat of needles, leaves, and twigs
about 1 inch thick. The surface layer is very dark brown
gravelly loam 2 inches thick. The subsoil is brown gravelly
loam 14 inches thick. Argillite is at a depth of 16 inches.
Depth to argillite ranges from 10 to 20 inches. In some
small areas argillite is at a depth of less than 10 inches.

Permeability of these Lithic Xerochrepts is moderate.
Available water capacity is very low to low. Effective rooting
depth is 10 to 20 inches. Runoff is medium, and the hazard
of water erosion is moderate.

Rock outcrop consists of exposures of hard and
mostly unweathered argillite. It occurs as steep cliffs
and irregular formations.

This unit is used as woodland.

Douglas fir is the main woodland species on the Fidalgo
soil in this unit. On the basis of a 100-year site curve, the
mean site index for Douglas fir is estimated to be 100. On
the basis of a 50-year site curve, the mean site index for
Douglas fir is estimated to be 75. The highest average growth
rate for Douglas fir is 84 cubic feet per acre per year at age
60. Among the trees of limited extent are western redcedar,
lodgepole pine, western hemlock, and grand fir. Common
forest understory plants are Pacific madrone, Oregongrape,
trailing blackberry, rose, broadleaf starflower, creambush
oceanspray, sticky currant, and Indian plum.

Douglas fir is the main woodland species on the Lithic
Xerochrepts in this unit. On the basis of a 100-year site
curve, the mean site index for Douglas fir is estimated to be
85. On the basis of a 50-year site curve, the mean site
index for Douglas fir is estimated to be 65. The highest
average growth rate for Douglas fir is 64 cubic feet per
acre per year at age 70. Among the trees of limited extent
are western redcedar, western hemlock. lodgepole pine,
and grand fir.



Common forest understory plants are trailing blackberry,
rose, salal, Oregongrape, and Pacific madrone.

The areas of Rock outcrop make up about 20
percent of this unit and limit yields accordingly.

The main limitations for the harvesting of timber are the
areas of Rock outcrop and muddiness caused by seasonal
soil wetness. Use of wheeled and tracked equipment when
the soil is moist produces ruts, compacts the soil, and
damages the roots of trees. Unsurfaced roads and skid trails
are soft when wet. Logging roads require suitable surfacing
for year-round use. Rock for road construction is readily
available on this unit. Rock outcrop hinders harvesting
operations. Areas of Rock outcrop may cause breakage of
timber when felled and hinder yarding. Harvesting systems
that lift logs entirely off the ground reduce the disturbance of
the protective layer of duff.

Seedling establishment and the hazard of windthrow are
the main concerns for the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. The
mortality rate of seedlings is higher on ridgetops that are
subject to strong, persistent winds than it is in other areas of
this unit. The low content of moisture in the soil and
droughtiness of the surface layer during the growing season
result in a high mortality rate of seedlings. The areas of Rock
outcrop limit the even distribution of reforestation. When
openings are made in the canopy, invading brushy plants can
delay the establishment of seedlings. Because the rooting
depth is restricted by the underlying bedrock, trees
occasionally are subject to windthrow on the Fidalgo soil and
are frequently subject to windthrow on the Lithic Xerochrepts.
If seed trees are present, natural reforestation of cutover
areas by grand fir occurs periodically on the Fidalgo soil and
natural reforestation by lodgepole pine occurs periodically on
the Lithic Xerochrepts.

This map unit is in capability subclass Vlle.

56-Field silt loam. This very deep, moderately well
drained soil is on flood plains. It formed in recent alluvium
with an admixture of volcanic ash. Slope is 0 to 3 percent. The
vegetation in areas not cultivated is mainly conifers and
shrubs. Elevation is 10 to 50 feet. The average annual
precipitation is about 40 inches, the average annual air
temperature is about 50 degrees F. and the average frost-
free season is 170 to 220 days.

Typically, the surface layer is dark brown silt loam 13
inches thick. The upper 8 inches of the underlying material is
olive silt loam, the next 19 inches is grayish brown and dark
gray, stratified fine sand and loamy fine

sand, and the lower part to a depth of 60 inches or more is
gray and dark gray, stratified fine sand and very fine sandy
loam. In some areas the surface layer is fine sandy loam, in
some areas the underlying material is loamy, and in some
areas the surface layer is more than 20 inches thick.

Included in this unit are small areas of Skagit and

Sumas soils in depressional areas of flood plains.

Permeability of this Field soil is moderate. Available water
capacity is high. Effective rooting depth is limited by a
seasonal high water table that is at a depth of 24 to 48
inches from November to May. The water table has been
lowered by drainage of adjacent lowland areas. Runoff is
slow, and the hazard of water erosion is slight. This soil is
subject to frequent, brief periods of flooding from November
to March.

This unit is used as cropland, hayland, and
pastureland.

The main limitations of this unit for use as cropland are
the hazard of flooding and seasonal soil wetness. Flooding
can be controlled by use of dikes. Providing drainage
permits field operations to be conducted earlier and increases
yields of perennial crops. If drained and protected from
flooding, this unit is suited to all crops commonly grown in
the survey area. Returning all crop residue to the soil and
using cover crops help to maintain organic matter content,
fertility, and tilth. In summer supplemental irrigation is
required for maximum production. Sprinkler irrigation is the
most suitable method of applying water. Subsoiling and using
minimum tillage help to prevent development of a plowpan.

Common forage plants on this unit are perennial grasses,
legumes, oats, and corn. Applying animal manure on grass-
legume crops periodically during the growing season helps
to maintain organic matter content, fertility, and tilth. Heavy
applications tend to smother grass-legume crops unless the
manure crust is broken by harrowing. Use of proper stocking
rates, pasture rotation. and restricted grazing during wet
periods helps to keep the pasture in good condition.

This unit has potential for use as woodland. On the basis
of a 100-year site curve, the mean site index for Douglas fir
is estimated to be 160. On the basis of a 50-year site curve,
the mean site index for Douglas fir is estimated to be 120.
The potential highest average growth rate for Douglas fir is
170 cubic feet per acre per year at age 65. Trees of limited
extent include western redcedar. Common forest understory
plants are western swordfern, creambush oceanspray, red
huckleberry, and trailing blackberry.

This map unit is in capability subclass Iliw.



57-Field silt loam, protected. This very deep,
moderately well drained soil is on flood plains. Most areas
of this soil are partially protected from flooding. The soil
formed in recent alluvium with an admixture of volcanic ash.
Slope is 0 to 3 percent. The vegetation in areas not
cultivated is mainly conifers and shrubs. Elevation is 10 to 50
feet. The average annual precipitation is about 40 inches,
the average annual air temperature is about 50 degrees F,
and the average frost-free season is 170 to 220 days.

Typically, the surface layer is dark brown silt loam 13
inches thick. The upper 8 inches of the underlying material is
olive silt loam, the next 19 inches is grayish brown and dark
gray, stratified fine sand and loamy fine sand. and the lower
part to a depth of 60 inches or more is gray and dark gray,
stratified very fine sandy loam and fine sand. In some areas
the surface layer is fine sandy loam, in some areas the
underlying material is loamy, and in some areas the surface
layer is thick.

Included in this unit are small areas of Skagit and
Sumas soils in depressional areas of flood plains.

Permeability of this Field soil is moderate. Available
water capacity is high. Effective rooting depth is limited by a
seasonal high water table that is at a depth of 36 to 48
inches from November to May. The water table has been
lowered by drainage of adjacent lowland areas. Runoff is
slow, and the hazard of water erosion is slight. Flooding is
rare in areas protected by dikes.

This unit is used as cropland, hayland, and
pastureland.

This unit is suited to use as cropland. Areas of the unit that
are drained are suited to all crops commonly grown in the
survey area. Drainage permits field operations earlier in
spring and increases yields of perennial crops. Crusting of the
surface and compaction of the soil can be reduced by
returning crop residue to the soil and by using minimum
tillage.

Common forage plants on this soil are perennial grasses.
legumes, oats, and corn. Applying animal manure helps to
maintain organic matter content, fertility, and tilth. In
summer supplemental irrigation is required for maximum
production. Sprinkler irrigation is the most suitable method of
applying water. Use of proper stocking rates, pasture
rotation, and restricted grazing during the wet periods helps
to keep the pasture in good condition and to protect the soil
from erosion.

This unit has potential for use as woodland. On the
basis of a 100-year site curve, the mean site index for
Douglas fir is estimated to be 160. On the basis of a 50-
year site curve, the mean site index for Douglas fir is
estimated to be 120. The potential highest average

growth rate for Douglas fir is 170 cubic feet per acre per
year at age 65. Trees of limited extent include western
redcedar. Common forest understory plants include western
swordfern, creambush oceanspray, red huckleberry, and
trailing blackberry.

This map unit is in capability subclass llw.

58-Getchell gravelly silt loam, 30 to 65 percent
slopes. This moderately deep, moderately well drained soil
is on mountains. It formed in glacial till and volcanic ash
underlain by dense glacial till. The native vegetation is
mainly conifers. Elevation is 1,800 to 2,800 feet. The
average annual precipitation is about 90 inches, the
average annual air temperature is about 43 degrees F, and
the average frost-free season is about 105 days.

Typically, the surface is covered with a mat of leaves and
twigs 2 inches thick. The surface layer, where mixed to a
depth of 6 inches, is brown gravelly silt loam. The subsoil is
strong brown, dark brown, and dark yellowish brown gravelly
silt loam 31 inches thick. Grayish brown, dense glacial till that
crushes to gravelly loam is at a depth of about 37 inches.
Depth to dense glacial till ranges from 20 to 40 inches. In
some areas phyllite is in the surface layer and subsoil and
in the dense glacial till.

Included in this unit are small areas of Crinker soils,
deep soils, and Rock outcrop on mountainsides.

Permeability of this Getchell soil is moderate to the
substratum and very slow through it. Available water
capacity is moderate to high. Effective rooting depth is 20
to 40 inches. Runoff is medium, and the hazard of water
erosion is moderate. A perched water table fluctuates
between depths of 18 and 36 inches from November to
April.

This unit is used as woodland.

Western hemlock is the main woodland species on this unit.
On the basis of a 100-year site curve, the mean site index
for western hemlock is 129. On the basis of a 50-year site
curve, the mean site index for western hemlock is 91. The
highest average growth rate for western hemlock is 198
cubic feet per acre per year at age 50. Areas on ridgetops
that are subject to strong, persistent winds are less
productive than are other areas of this unit. Among the trees
of limited extent are Pacific silver fir, Douglas fir, and western
redcedar. Common forest understory plants are red
huckleberry, deer fern, western brackenfern, ladyfern,
bunchberry dogwood, and blueleaved huckleberry.

The main limitation for the harvesting of timber is
steepness of slope. Material cast to the side ravels and
commonly sloughs when saturated. Steepness of slope
restricts the use of wheeled and tracked equipment in



skidding operations; cable yarding systems generally are
safer and disturb the soil less. Use of wheeled and tracked
equipment when the soil is moist produces ruts, compacts the
soil, and damages the roots of trees. Unsurfaced roads and
skid trails are soft when wet. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available on this unit. Occasional snowpack limits
the use of equipment and restricts access. Cutbanks may
slump when the soil is saturated. Establishing plant cover on
steep cuts and fills reduces erosion. Steep yarding paths,
skid trails, and firebreaks are subject to rifling and gullying
unless they are protected by plant cover or adequate water
bars are provided.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock or
Douglas fir seedlings. If seed trees are present, natural
reforestation of cutover areas by Pacific silver fir occurs
periodically. When openings are made in the canopy,
invading brushy plants can delay the establishment of
seedlings. Trees occasionally are subject to windthrow during
periods when the soil is excessively wet and the winds are
strong.

This map unit is in capability subclass Vle.

59-Giles silt loam. This very deep, well drained soil is
on terraces. It formed in glacial outwash and volcanic ash.
Slope is 0 to 3 percent. The native vegetation is mainly
mixed conifers and hardwoods. Elevation is 200 to 500 feet.
The average annual precipitation is about 55 inches, the
average annual air temperature is about 51 degrees F, and
the average frost-free season is 160 to 200 days.

Typically, the surface is covered with a mat of leaves,
needles, and twigs 1 inch thick. The surface layer is very
dark grayish brown silt loam 5 inches thick. The subsurface
layer is dark grayish brown silt loam 13 inches thick. The
subsoil is olive brown and dark yellowish brown silt loam 29
inches thick. The substratum to a depth of 60 inches or
more is light olive brown silt loam. In some areas the
substratum is stratified sand and silt. the subsoil is silty clay
loam, the soil is 5 to 25 percent gravel, or the soil is
moderately well drained,

Included in this unit are small areas of Kline soils on
alluvial fans and Barneston soils on outwash terraces.

Permeability of this Giles soil is moderate. Available water
capacity is high. Effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight.

This unit is used mainly as woodland. It is also used

as hayland, pastureland, cropland, and homesites.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is estimated to be 173. On the basis of a 50-year
site curve, the mean site index for Douglas fir is estimated to
be 130. The highest average growth rate for Douglas fir is
184 cubic feet per acre per year at age 60. Among the trees
of limited extent are red alder, western redcedar, and
western hemlock. Common forest understory plants are salal,
red huckleberry. Oregongrape, western brackenfern, western
swordfern, trailing blackberry, and salmonberry.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of wheeled
and tracked equipment when the soil is moist produces ruts,
compacts the soil, and damages the roots of trees.
Unsurfaced roads and skid trails are soft when wet.
Logging roads require suitable surfacing for year-round
use. Rock for road construction is not readily available on
this unit.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by red alder occurs
readily. When openings are made in the canopy, invading
brushy plants can prevent the establishment of seedlings.

This unit is well suited to hay and pasture. Use of
proper stocking rates, pasture rotation, and restricted
grazing during wet periods helps to keep the pasture in good
condition. In summer supplemental irrigation is required for
maximum production. Sprinkler irrigation is the most
suitable method of applying water.

This unit is suited to all crops commonly grown in the
survey area. Returning all crop residue to the soil and using
cover crops help to maintain organic matter content, fertility,
and tilth. Crusting of the surface and compaction of the soil
can be reduced by returning crop residue to the soil and by
using minimum tillage.

The main limitation of this unit for use as homesites is
low soil strength. The main limitation for septic tank
absorption fields is the moderate permeability. Use of
additional topsoil placed over the absorption field and
longer absorption lines helps to compensate for this
limitation.

This map unit is in capability subclass lic.

60-Giles Variant silt loam. This very deep, well
drained soil is on terraces. It formed in mixed alluvium.
Slope is 0 to 3 percent. The native vegetation is mainly
conifers. Elevation is 500 to 600 feet. The average annual
precipitation is about 80 inches, the average



annual air temperature is about 51 degrees F, and the
average frost-free season is 140 to 170 days.

Typically. the upper 6 inches of the surface layer is very
dark grayish brown silt loam and the lower 9 inches is very
dark grayish brown silty clay loam. The upper 12 inches of
the subsoil is dark grayish brown silty clay loam, the next 6
inches is very dark grayish brown silt loam, and the lower 14
inches is dark brown loam. The substratum to a depth of
60 inches or more is dark grayish brown sandy loam.

Included in this unit are small areas of Barneston and
Wickersham soils on outwash terraces and soils that are
flooded by creek overflow.

Permeability of this Giles Variant soil is moderately slow.
Available water capacity is high. Effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of water
erosion is slight.

This unit is used mainly as woodland. It is also used as
hayland, pastureland, cropland, and homesites.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is estimated to be 163. On the basis of a 50-
year site curve, the mean site index for Douglas fir is
estimated to be 125. The highest average growth rate for
Douglas fir is 173 cubic feet per acre per year at age 65.
Among the trees of limited extent are red alder, western
hemlock, and western redcedar. Common forest understory
plants are geranium, western swordfern, western
brackenfern, vine maple, trailing blackberry, and northern
twinflower.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Unsurfaced roads and skid trails are slippery and soft
when wet. Logging roads require suitable surfacing for year-
round use. Rock for road construction is not readily
available on this unit.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by red alder and
western hemlock occurs periodically. When openings are
made in the canopy, invading brushy plants can prevent the
establishment of seedlings.

This unit is well suited to hay and pasture. Common forage
plants are perennial grasses, legumes, oats. and corn,
Animal manure can be properly applied on grass-legume
crops periodically during the growing season. Grazing when
the soil is wet results in compaction of the surface layer, poor
tilth, and excessive runoff.

Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition.

This unit is well suited to use as cropland. Applying animal
manure, returning all crop residue to the soil, and using cover
crops help to maintain organic matter content, fertility, and
tilth. Crusting of the surface and compaction of the soil can
be reduced by returning crop residue to the soil and using
minimum tillage.

The main limitation for homesite development is low soil
strength. The main limitation for septic tank absorption fields
is the moderately slow permeability. Use of additional topsoil
placed over the absorption field and longer absorption lines
helps to compensate for this limitation.

This map unit is in capability subclass llc.

61-Gilligan silt loam. This very deep, well drained soil is
on terraces. It formed in alluvium and glacial outwash.
Slope is 0 to 3 percent. The native vegetation is mainly
mixed conifers and hardwoods. Elevation is 150 to 600 feet.
The average annual precipitation is about 55 inches, the
average annual air temperature is about 51 degrees F, and
the average frost-free season is 180 to 220 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 1 inch thick. The surface layer is dark
grayish brown silt loam 4 inches thick. The subsoil is
yellowish brown and light olive brown silt loam 28 inches
thick. The upper 15 inches of the substratum is olive sandy
loam, and the lower part to a depth of 60 inches or more is
olive extremely channery loamy sand. In some areas the
surface layer is sandy loam or gravelly silt loam, in some
areas the profile is stratified very channery and extremely
channery sand at a depth of less than 40 inches, and in
some areas the subsoil and substratum are silty clay loam.

Included in this unit are small areas of Cokedale and
Larush soils on flood plains and Barneston soils on outwash
terraces. Also included are small areas of soils that have
properties associated with weathered volcanic ash.

Permeability of this Gilligan soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches
or more. Runoff is slow, and the hazard of water erosion is
slight.

This unit is used as pastureland, hayland, cropland,
woodland, and homesites.

This unit is well suited to hay and pasture. Use of
proper stocking rates, pasture rotation, and restricted
grazing during wet periods helps to keep the pasture in good
condition. In summer supplemental irrigation is



required for maximum production. Sprinkler irrigation is the
most suitable method of applying water. Fertilizer is needed
to insure optimum growth of grasses and legumes.

This unit is suited to all crops commonly grown in the
survey area. Returning all crop residue to the soil and
using cover crops help to maintain organic matter content,
fertility, and tilth. In summer supplemental irrigation is
required for maximum production. Sprinkler irrigation is the
most suitable method of applying water. Crusting of the
surface and compaction of the soil can be reduced by
returning crop residue to the soil and by using minimum
tillage.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 173. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 130. The highest
average growth rate for Douglas fir is 184 cubic feet per
acre per year at age 60. Among the trees of limited extent are
red alder, western hemlock, western redcedar, and bigleaf
maple. Common forest understory plants are western
swordfern, blackberry, geranium, and vine maple.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of

wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Unsurfaced roads and skid trails are soft when wet.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available on this
unit.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by red alder occurs
readily. When openings are made in the canopy, invading
brushy plants can prevent the establishment of seedlings.

This unit is well suited to homesite development. It
has few limitations.

This map unit is in capability subclass llc.

62-Greenwater sandy loam. This very deep,
somewhat excessively drained soil is on terraces. It
formed in sandy alluvium derived mainly from andesite and
pumice. Slope is 0 to 3 percent. The native vegetation is
mainly conifers. Elevation is 350 to 600 feet. The average
annual precipitation is about 75 inches, the average
annual air temperature is about 50 degrees F, and the
average frost-free season is 130 to 170 days.

Typically, the surface is covered with a mat of

needles, leaves. and twigs 2 inches thick. The surface
layer, where mixed to a depth of 10 inches, is brown sandy
loam. The subsoil is yellowish brown loamy sand. It has
pumice fragments and is 22 inches thick. The substratum
to a depth of 60 inches or more is light yellowish brown
sand. In some areas the surface layer is very gravelly
sandy loam or loamy sand. In some areas the soil does not
have pumice fragments, and in some areas a layer that is
weakly cemented with iron is at a depth of 10 to 19 inches.

Included in this unit are small areas of Barneston
soils on outwash terraces, Larush soils on alluvial
terraces, Wickersham soils on alluvial fans, and Pilchuck
soils on flood plains.

Permeability of this Greenwater soil is rapid. Available
water capacity is moderate. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight.

This unit is used mainly as woodland. It is also used as
hayland, pastureland, and homesites.

Douglas fir and western hemlock are the main woodland
species on this unit. On the basis of a 100-year site curve,
the mean site index is 152 for Douglas fir and 164 for
western hemlock. On the basis of a 50-year site curve, the
mean site index is 117 for Douglas fir and 114 for western
hemlock. The highest average growth rate for Douglas fir is
161 cubic feet per acre per year at age 60 and for western
hemlock is 262 cubic feet per acre per year at age 50.
Among the trees of limited extent are red alder, western
redcedar, and bigleaf maple. Common forest understory
plants are Oregongrape, western brackenfern, salal, western
swordfern, trailing blackberry, and red huckleberry.

This unit is well suited to year-round logging. Logging
roads require suitable surfacing for year-round use. Rock for
road construction is not readily available on this unit. The
surface layer is loose when dry, which limits the use of
wheeled and tracked equipment.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by western hemlock
occurs periodically and by red alder it occurs readily. The
moderate available water capacity of the soil during the
growing season and droughtiness of the surface layer
result in a high mortality rate of seedlings. When openings
are made in the canopy, invading brushy plants can delay
the establishment of seedlings.

This unit is limited for hay and pasture by droughtiness.
In summer irrigation is needed for maximum production of
most crops. Sprinkler irrigation



is the most suitable method of applying water. Water should
be applied in amounts sufficient to wet the root zone but
small enough to minimize the leaching of plant nutrients.

This unit is well suited to homesite development. If the
density of housing is moderate to high, community sewage
systems are needed to prevent contamination of water
supplies as a result of seepage from onsite sewage disposal
systems.

This map unit is in capability subclass IVs.

63-Guemes very stony loam, 30 to 70 percent
slopes. This deep, well drained soil is on mountains. It
formed in colluvium, residuum, and glacial till that are high
in content of serpentine. The native vegetation is mainly
conifers and shrubs. Elevation is 10 to 1,500 feet. The
average annual precipitation is about 25 inches, the average
annual air temperature is about 50 degrees F, and the
average frost-free season is 180 to 220 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 1 inch thick. The surface layer is grayish
brown very stony loam 8 inches thick. The upper 6 inches of
the subsoil is brown extremely gravelly loam, the next 18
inches is dark brown extremely gravelly clay loam, and the
lower 12 inches is dark yellowish brown extremely cobbly
sandy clay loam. The substratum is olive brown very
gravelly loam about 14 inches thick. Dense glacial till that
crushes to very gravelly sandy loam is at a depth of about
58 inches. Depth to dense glacial till ranges from 40 to 60
inches. In some areas the substratum is extremely gravelly
sand, and in some areas the surface layer is very gravelly
loam.

Included in this unit are small areas of Rock outcrop and
soils that are 20 to 40 inches deep to bedrock and are on
mountainsides.

Permeability of this Guemes soil is moderately slow.
Available water capacity is moderately high. Effective
rooting depth is 40 to 60 inches. Runoff is rapid, and the
hazard of water erosion is severe. A perched water table
fluctuates between depths of 42 and 60 inches from
November to March.

This unit is used as woodland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is estimated to be 115. On the basis of a 50-year
site curve, the mean site index for Douglas fir is estimated to
be 91. The highest average growth rate for Douglas fir is 106
cubic feet per acre per year at age 60. Among the trees of
limited extent are western redcedar, lodgepole pine, and
western

hemlock. Common forest understory plants are salal,
Oregongrape, western brackenfern, Pacific madrone,
western swordfern, rhododendron, and rose.

The main limitation for the harvesting of timber is
steepness of slope. Steepness of slope restricts the use of
wheeled and tracked equipment in skidding operations; cable
yarding systems generally are safer and disturb the soil less.
Use of wheeled and tracked equipment when the soil is
moist produces ruts, compacts the soil, and damages the
roots of trees. Unsurfaced roads and skid trails are slippery
when wet. Logging roads require suitable surfacing for year-
round use. Rock for road construction is readily available on
this unit. Establishing plant cover on steep cuts and fills
reduces erosion. Following road construction and
clearcutting, road failures and landslides are likely to occur.
Steep yarding paths, skid trails, and firebreaks are subject
to rifling and gullying unless they are protected by plant cover
or adequate water bars are provided.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation by lodgepole pine occurs periodically.
The droughtiness of the surface layer increases the mortality
rate of seedlings, especially on south- and southwest-facing
side slopes. The mortality rate of seedlings is higher on
ridgetops that are subject to strong, persistent winds than it
is in other areas of this unit. Trees on this unit exhibit poor
growth and vigor because of the high content of magnesium
in proportion to the content of calcium. When openings are
made in the canopy, invading brushy plants can prevent the
establishment of seedlings.

This map unit is in capability subclass Viis.

64-Guemes very gravelly loam, sandy substratum, 8
to 30 percent slopes. This deep, well drained soil is on
mountainsides. It formed in colluvium derived from
serpentine and glacial till. The native vegetation is mainly
conifers and shrubs. Elevation is 10 to 1,500 feet. The
average annual precipitation is about 25 inches, the
average annual air temperature is about 50 degrees F, and
the average frost-free season is 180 to 220 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 1 inch thick. The surface layer is
reddish gray very gravelly loam 7 inches thick. The upper
13 inches of the subsoil is reddish brown and dark brown
extremely gravelly clay loam, and the lower 10 inches is
dark grayish brown extremely



gravelly sandy loam. The substratum to a depth of 60 inches
or more is olive gray and dark gray very gravelly sand and
extremely gravelly sand. In some small areas the substratum
is extremely gravelly sandy loam or sandy clay loam.

Included in this unit are soils that have serpentine or
dense glacial till at a depth of 20 to 40 inches and small
areas of Rock outcrop on mountainsides.

Permeability of this Guemes soil is moderately slow in the
subsoil and rapid in the substratum. Available water capacity
is moderately high. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight.

This unit is used as woodland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is estimated to be 108. On the basis of a 50-year
site curve, the mean site index for Douglas fir is estimated to
be 85. The highest average growth rate for Douglas fir is 95
cubic feet per acre per year at age 60. Among the trees of
limited extent are western redcedar, lodgepole pine, and
western hemlock. Common forest understory plants are
salal, Oregongrape, western brackenfern, rhododendron,
western swordfern, Pacific madrone, and rose.

This unit is well suited to year-round logging. Unsurfaced
roads and skid trails are slippery when wet. Logging roads
require suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation by lodgepole pine occurs periodically.
The droughtiness of the surface layer increases the mortality
rate of seedlings, especially on south- and southwest-facing
side slopes. Trees on this unit exhibit poor growth and vigor
because of the high content of magnesium in proportion to
the content of calcium. When openings are made in the
canopy. invading brushy plants can prevent the establishment
of seedlings.

This map unit is in capability subclass IVe.

65-Guemes Variant-Rock outcrop complex, 30 to 70
percent slopes. This map unit is on coastal mountains
and side slopes. Slopes are irregular and complex. The
native vegetation is mainly conifers and .shrubs. Elevation is
10 to 1,500 feet. The average annual precipitation is about
25 inches, the average annual air temperature is about 50
degrees F, and the average frost-free season is 180 to 220
days.

This unit is about 70 percent Guemes Variant
extremely gravelly loam and about 20 percent Rock
outcrop. The components of this unit are so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are some soils that have a very
gravelly sand substratum, soils that are more than 40
inches deep to serpentine, and soils that are moderately
deep to dense glacial till and are on mountainsides.

The Guemes Variant soil is moderately deep and well
drained. It formed in glacial till and residuum derived
dominantly from serpentine. Typically, the surface layer is
dark reddish brown extremely gravelly loam 6 inches thick.
The subsoil is dark reddish brown extremely gravelly clay
loam 18 inches thick. Serpentine is at a depth of 24 inches.
Depth to serpentine ranges from 20 to 40 inches.

Permeability of the Guemes Variant soil is moderately
slow. Available water capacity is very low to moderate.
Effective rooting depth is 20 to 40 inches. Runoff is rapid,
and the hazard of water erosion is severe.

Rock outcrop consists of exposures of hard and mostly
unweathered serpentine. It occurs as steep cliffs and irregular
formations.

This unit is used as woodland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is estimated to be 90. On the basis of a 50-year
site curve, the mean site index for Douglas fir is estimated to
be 70. The highest average growth rate for Douglas fir is
70 cubic feet per acre per year at age 70. Among the trees
of limited extent are western redcedar and lodgepole pine.
The areas of Rock outcrop make up about 20 percent of this
unit and limit yields accordingly. Common forest understory
plants are Oregongrape, western brackenfern, salal, red
huckleberry, rose, and Pacific madrone.

The main limitation for the harvesting of timber is
steepness of slope. Steepness of slope restricts the use of
wheeled and tracked equipment in skidding operations: cable
yarding systems generally are safer and disturb the soil less.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is readily available on this unit.
Areas of Rock outcrop may cause breakage of timber when
felled and hinder yarding. Avoiding large areas of Rock
outcrop forces yarding paths to converge, which results in
compaction of the soil. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they are
protected by plant cover or adequate water bars are



provided. Establishing plant cover on steep cuts and fills
reduces erosion. Following road construction and
clearcutting, road failures and landslides are likely to
occur.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. The
mortality rate of seedlings is higher on ridgetops that are
subject to strong, persistent winds than it is in other areas of
this unit. The restricted available water capacity of the soil
during the growing season and droughtiness of the surface
layer result in a high mortality rate of seedlings. If seed trees
are present, natural reforestation of cutover areas by
lodgepole pine occurs periodically. The areas of Rock outcrop
limit the even distribution of reforestation. Trees on this unit
exhibit poor growth and vigor because of the high content of
magnesium in proportion to the content of calcium. When
openings are made in the canopy, invading brushy plants can
prevent the establishment of seedlings. Trees occasionally
are subject to windthrow during periods when the soil is
excessively wet and the winds are strong.

This map unit is in capability subclass Vils.

66-Heisler gravelly silt loam, 30 to 65 percent
slopes. This very deep, well drained soil is on glaciated
mountainsides. It formed in glacial till influenced by phyllite
with an admixture of loess and volcanic ash. The native
vegetation is mainly conifers. Elevation is 200 to 1,300 feet.
The average annual precipitation is about 60 inches, the
average annual air temperature is about 47 degrees F, and
the average frost-free season is 140 to 220 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 1 inch thick. The upper 8 inches of the
subsoil is dark reddish brown gravelly silt loam. and the lower
12 inches is dark brown very gravelly loam. The upper 8
inches of the substratum is light yellowish brown very gravelly
sandy loam, and the lower part to a depth of 60 inches or
more is light gray very gravelly loam. In some areas the
subsoil is gravelly loam. and in some areas the substratum
is less than 35 percent rock fragments.

Permeability of this Heisler soil is moderate. Available
water capacity is moderately high to high. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

This unit is used as woodland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 165. On the basis of a 50-year

site curve, the mean site index for Douglas fir is 127. The
highest average growth rate for Douglas fir is 176 cubic feet
per acre per year at age 60. Among the trees of limited
extent are red alder, western hemlock, western redcedar.
and bigleaf maple. Common forest understory plants are
western swordfern, Oregongrape, red huckleberry, deer
fern, Pacific trillium, and bedstraw.

The main limitation for the harvesting of timber is
steepness of slope. Material cast to the side ravels and
commonly sloughs when saturated. When harvesting
timber, steepness of slope restricts the use of wheeled and
tracked equipment in skidding operations; cable yarding
systems generally are safer and disturb the soil less.
Unsurfaced roads and skid trails are soft and slippery when
wet. Logging roads require suitable surfacing for year-round
use. Rock for road construction is not readily available on
this unit. Cutbanks may slump when the soil is saturated.
Establishing plant cover on steep cuts and fills reduces
erosion. Following road construction and clearcutting, road
failures and landslides are likely to occur.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. The moderate available water
capacity of the soil during the growing season and
droughtiness of the surface layer result in a high mortality
rate of seedlings. If seed trees are present, natural
reforestation of cutover areas by red alder occurs readily.
When openings are made in the canopy, invading brushy
plants can prevent the establishment of seedlings.

This map unit is in capability subclass Vle.

67-Hoogdal silt loam, 8 to 15 percent slopes. This
very deep, moderately well drained soil is on terraces. It
formed in loess and glaciolacustrine sediment. The native
vegetation is mainly mixed conifers and hardwoods.
Elevation is 100 to 300 feet. The average annual
precipitation is about 45 inches, the average annual air
temperature is about 52 degrees F, and the average frost-
free season is 160 to 200 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 1 inch thick. The surface layer is dark
brown silt loam 6 inches thick. The subsoil is olive brown and
light yellowish brown silty clay loam 11 inches thick. The
substratum to a depth of 60 inches or more is mottled,
olive gray and olive silty clay. In some areas the surface
layer is gravelly silt loam. In some areas the substratum has
lenses of sandy material.

Included in this unit are small areas of Barneston and



Indianola soils on outwash terraces and Sehome and
Tokul soils on hills.

Permeability of this Hoogdal soil is slow. Available water
capacity is high. Effective rooting depth is limited by a
perched water table that is ata depth of 18 to 24 inches from
December to March. Runoff is medium, and the hazard of
water erosion is moderate.

This unit is used mainly as woodland. It is also used as
hayland, pastureland, and homesites. The unit is suited to
climatically adapted cultivated crops.

Douglas fir and western redcedar are the main woodland
species on this unit. On the basis of a 100-year site curve,
the mean site index for Douglas fir is 156. On the basis of a
50-year site curve, the mean site index for Douglas fir is 124.

The highest average growth rate for Douglas fir is 165 cubic

feet per acre per year at age 60. Estimates of the site index
and yield for western redcedar have not been made. Among
the trees of limited extent are red alder and western hemlock.
Common forest understory plants are red huckleberry. salal,
Oregongrape, western swordfern, and salmonberry.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of wheeled
and tracked equipment when the soil is moist produces ruts,
compacts the soil, and damages the roots of trees.
Unsurfaced roads and skid trails are soft and slippery when
wet. Logging roads require suitable surfacing for year-round
use. Rock for road construction is not readily available on this
unit. Seasonal soil wetness limits the use of equipment to dry
periods. Disturbance of the protective layer of duff can be
reduced with the careful use of wheeled and tracked
equipment.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by red alder occurs readily. When openings are made in the
canopy, invading brushy plants can prevent the
establishment of seedlings. Trees occasionally are subject
to windthrow during periods when the soil is excessively wet
and the winds are strong.

The main limitation for hay and pasture is the perched
water table. Proper stocking rates, pasture rotation, and
restricted grazing during wet periods help to keep the
pasture in good condition and to protect the soil from
erosion. In summer supplemental irrigation is required for
maximum production. Sprinkler irrigation is the most
suitable method of applying water. Seedbed

preparation should be on the contour or across the
slope where practical.

This unit is limited for homesite development mainly by
the perched water table, shrink-well potential, and
steepness of slope. Tile drainage can be used to lower the
water table if suitable outlets are available. The effects of
shrinking and swelling can be minimized by using proper
engineering designs and by backfilling with material that has
low shrink-swell potential. Septic tank absorption fields do
not function properly because of wetness and slow
permeability; effluent from the absorption fields may
contaminate ground water. Community sewage systems are
needed.

This map unit is in capability subclass llle.

68-Hoogdal silt loam, 15 to 30 percent slopes. This
very deep, moderately well drained soil is on short upland
slopes. It formed in loess and glaciolacustrine sediment.
The native vegetation is mainly mixed conifers and
hardwoods. Elevation is 100 to 300 feet. The average
annual precipitation is about 45 inches, the average annual
air temperature is about 52 degrees F, and the average
frost-free season is 160 to 200 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 1 inch thick. The surface layer is dark
grayish brown silt loam 6 inches thick. The upper 5 inches of
the subsoil is yellowish brown silty clay loam, and the lower
17 inches is light yellowish brown, olive, and olive gray silty
clay. The substratum to a depth of 60 inches or more is
olive gray clay. In some areas the surface layer is gravelly silt
loam, and in some areas the substratum has lenses of sand.

Included in this unit are small areas of Barneston soils
on outwash terraces and Tokul and Sehome soils on hills.

Permeability of this Hoogdal soil isslow. Available water
capacity is high. Effective rooting depth is limited by a
perched water table that is at a depth of 181024 inches from
December to March. Runoff is medium, and the hazard of
water erosion is moderate.

This unit is used mainly aswoodland. It is also used as
hayland. pastureland, and homesites.

Douglas fir and western redcedar are the main woodland
species on this unit. On the basis of a 100-year site curve,
the mean site index for Douglas fir is 156. On the basis of a
50-year site curve, the mean site index for Douglas fir is 124.
The highest average growth rate for Douglas fir is 165 cubic
feet per acre per year at age 60. Estimates of the site index
and yield for western redcedar have not been made.
Among the



trees of limited extent are red alder and western hemlock.
Common forest understory plants are red huckleberry.
salal. Oregongrape, western swordfern, and
salmonberry.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of wheeled
and tracked equipment when the soil is moist produces ruts.
compacts the soil, and damages the roots of trees.
Unsurfaced roads and skid trails are soft and slippery when
wet. Logging roads require suitable surfacing for year-round
use. Rock for road construction is not readily available on this
unit. Seasonal soil wetness limits the use of equipment to dry
periods. Disturbance of the protective layer of duff can be
reduced with the careful use of wheeled and tracked
equipment.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present natural reforestation of cutover areas
by red alder occurs readily. When openings are made in the
canopy, invading brushy plants can prevent the
establishment of seedlings. Trees occasionally are subject
to windthrow during periods when the soil is excessively wet
and the winds are strong.

The main limitation for hay and pasture is the perched
water table. Proper stocking rates, pasture rotation, and
restricted grazing during wet periods help to keep the
pasture in good condition and to protect the soil from erosion.
In summer supplemental irrigation is required for maximum
production. Sprinkler irrigation is the most suitable method of
applying water. Seedbed preparation should be on the
contour or across the slope where practical.

This unit is limited for homesite development mainly by the
perched water table, shrink-swell potential, and steepness of
slope. Tile drainage can be used to lower the water table if
suitable outlets are available. The effects of shrinking and
swelling can be minimized by using proper engineering
designs and by backfilling with material that has low shrink-
swell potential. Septic tank absorption fields do not function
properly because of wetness, slow permeability, and
steepness of slope. Effluent from septic tank absorption fields
can surface in downslope areas and can contaminate
ground water, creating a hazard to health. Community
sewage systems are needed.

This map unit is in capability subclass [Ve.

69-Hoogdal silt loam, 30 to 60 percent slopes. This
very deep, moderately well drained soil is on

terrace escarpments. It formed in loess and glaciolacustrine
sediment. The native vegetation is mainly mixed conifers and
hardwoods. Elevation is 100 to 300 feet, The average
annual precipitation is about 45 inches, the average annual
air temperature is about 52 degrees F, and the average frost-
free season is 160 to 200 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 2 inches thick. The surface layer is dark
brown silt loam 6 inches thick. The subsoil is dark brown
and brown silt loam 16 inches thick. The substratum to a
depth of 60 inches or more is mottled, olive gray and light
olive gray silty clay. In some areas the surface layer is
gravelly silt loam, and in some areas the substratum has
lenses of sand.

Included in this unit are small areas of Barneston soils
on outwash terraces and Tokul soils on hills.

Permeability of this Hoogdal soil is slow. Available water
capacity is high. Effective rooting depth is limited by a
perched water table that is at a depth of 18 to 24 inches
from December to March. Runoff is rapid, and the hazard
of water erosion is severe.

This unit is used as woodland.

Douglas fir and western redcedar are the main woodland
species on this unit. On the basis of a 100-year site curve,
the mean site index for Douglas fir is 156. On the basis of a
50-year site curve, the mean site index for Douglas fir is 124.
The highest average growth rate for Douglas fir is 165 cubic
feet per acre per year at age 60. Estimates of the site
index and yield for western redcedar have not been made.
Among the trees of limited extent are red alder and western
hemlock. Common forest understory plants are red
huckleberry, salal, Oregongrape, western swordfern, and
salmonberry.

The main limitation for the harvesting of timber is
steepness of slope. Steepness of slope restricts the use of
wheeled and tracked equipment in skidding operations; cable
yarding systems generally are safer and disturb the soil less.
Use of wheeled and tracked equipment when the soil is
moist produces ruts, compacts the soil, and damages the
roots of trees. Unsurfaced roads and skid trails are soft when
wet. Logging roads require suitable surfacing for year-round
use. Rock for road construction is not readily available on
this unit. Establishing plant cover on steep cuts and fills
reduces erosion. Following road construction and
clearcutting, road failures and landslides are likely to occur.
Steep yarding paths, skid trails, and firebreaks are subject
to rilling and gullying unless they are protected by plant
cover or adequate water bars are provided.



Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber.
Reforestation can be accomplished by planting Douglas fir
seedlings. If seed trees are present, natural reforestation of
cutover areas by red alder occurs readily. When openings
are made in the canopy, invading brushy plants can prevent
the establishment of seedlings. Trees occasionally are
subject to windthrow during periods when the soil is
excessively wet and the winds are strong.

This map unit is in capability subclass Vle.

70-Humskel gravelly sandy loam, 3 to 30 percent
slopes. This moderately deep, well drained soil is on
glacially modified mountains. It formed in volcanic ash and
colluvium derived from metasedimentary rock. The native
vegetation is mainly conifers. Elevation is 3,200 to 4,500
feet. The average annual precipitation is about 95 inches,
the average annual air temperature is about 38 degrees F,
and the average frost-free season is 70
to 100 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 1 inch thick. The surface layer is dark
brown gravelly sandy loam 2 inches thick. The upper 7
inches is dark reddish brown very gravelly sandy loam, and
the lower 14 inches is strong brown and dark reddish brown
very gravelly sandy loam. Argillite is at a depth of 23
inches. Depth to argillite ranges from 20 to 40 inches. In
some areas the surface layer is very gravelly loam, and in
some areas the profile is moderately deep to dense glacial
till or dunite.

Included in this unit are small areas of very deep soils
that contain dunite fragments and very deep soils that
contain mixed rock fragments and are on mountainsides.
Also included are small areas of Rock outcrop and soils
that have slopes of more than 30 percent.

Permeability of this Humskel soil is moderate.

Available water capacity is low to moderately high.
Effective rooting depth is 20 to 40 inches. Runoff is slow.
and the hazard of water erosion is slight.

This unit is used as woodland.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the mean site
index for western hemlock is 105. On the basis of a 50-year
site curve, the mean site index for western hemlock is 75.
The highest average growth rate for western hemlock is
151 cubic feet per acre per year at age 60. Areas on
ridgetops that are subject to strong, persistent winds are less
productive than are other areas of this unit. Among the trees
of limited extent are

Pacific silver fir and mountain hemlock. Common forest
understory plants are bunchberry dogwood, deer fern, tall
blue huckleberry, and strawberryleaf raspberry.

The main limitation for the harvesting of timber is winter
snowpack. Logging roads require suitable surfacing for year-
round use. Rock for road construction is readily available
only in some areas of this unit. Winter snowpack hinders the
use of equipment and limits access in winter.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock, noble fir,
and Pacific silver fir seedlings. If seed trees are present,
natural reforestation of cutover areas by western hemlock
and Pacific silver fir occurs periodically. Low soil
temperature in summer, deep snowpack, and a short growing
season reduce the survival rate of planted and natural
seedlings and delay their establishment. When openings
are made in the canopy, invading brushy plants can delay
the establishment of seedlings. Trees occasionally are
subject to windthrow during periods when the soil is
excessively wet and the winds are strong.

This map unit is in capability subclass Vle.

71-Humskel gravelly sandy loam, 30 to 65 percent
slopes. This moderately deep, well drained soil is on
glacially modified mountainsides. It formed in volcanic ash
and colluvium derived from metasedimentary rock. The
native vegetation is mainly conifers. Elevation is 3,200 to
4,500 feet. The average annual precipitation is about 95
inches, the average annual air temperature is about 38
degrees F, and the average frost-free season is 70 to 100
days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 1 inch thick. The surface layer is dark
brown gravelly sandy loam 2 inches thick. The upper 7
inches of the subsoil is dark reddish brown very gravelly
sandy loam, and the lower 14 inches is strong brown and
dark reddish brown very gravelly sandy loam. Argillite is at a
depth of 23 inches. Depth to argillite ranges from 20 to 40
inches. In some areas the surface layer is very gravelly
loam, and in some areas the profile is moderately deep to
dense glacial till or dunite.

Included in this unit are some very deep soils that
contain dunite fragments and some very deep soils that
contain rock fragments of mixed mineralogy and are on
mountainsides, Also included are small areas of Rock
outcrop.

Permeability of this Humskel soil is moderate.



Available water capacity is low to moderately high.
Effective rooting depth is 20 to 40 inches. Runoff is
medium, and the hazard of water erosion is moderate.

This unit is used as woodland.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the mean site index
for western hemlock is 105. On the basis of a 50-year site
curve, the mean site index for western hemlock is 75. The
highest average growth rate for western hemlock is 151
cubic feet per acre per year at age 60. Areas on ridgetops
that are subject to strong, persistent winds are less
productive than are other areas of this unit. Among the trees
of limited extent are Pacific silver fir and mountain hemlock.
Common forest understory plants are bunchberry dogwood,
deer fern, tall blue huckleberry, and strawberryleaf raspberry.

The main limitations for the harvesting of timber are
steepness of slope and winter snowpack. Logging roads
require suitable surfacing for year-round use. Rock for road
construction is in some included areas, but generally it is not
readily available on this unit. Winter snowpack hinders the use
of equipment and limits access in winter.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock, noble fir,
and Pacific silver fir seedlings. If seed trees are present,
natural reforestation of cutover areas by western hemlock
and Pacific silver fir occurs periodically. Low soil
temperature in summer, deep snowpack, and a short
growing season reduce the survival rate of planted and
natural seedlings and delay their establishment. When
openings are made in the canopy, invading brushy plants
can delay the establishment of seedlings. Trees occasionally
are subject to windthrow during periods when the soil is
excessively wet and the winds are strong.

This map unit is in capability subclass Vle.

72-Hydraquents, tidal. These very deep, poorly
drained soils are on tidelands. They formed in alluvium.
Slope is 0 to 1 percent. The native vegetation is mainly
salt-tolerant grasses and shrubs. Elevation is 0 to 2 feet. The
average annual precipitation is about 25 inches, the average
annual air temperature is about 50 degrees F, and the
average frost-free season is 180 to 200 days.

No single profile is representative of these soils, but one
commonly observed in the survey area is covered with a mat
of dead grass about 1 inch thick. The surface layer is dark
gray fine sandy loam 6 inches thick. The underlying material to
a depth of 60 inches or

more is gray and olive gray, stratified silt loam, very fine
sandy loam, and fine sandy loam. In some areas the
profile is silty clay loam.

Included in this unit are areas of soils that are devoid of
vegetation.

Permeability of these Hydraquents is moderate. Available
water capacity is high. A high water table is at the surface to
12 inches above the surface during periods of high tide.
Runoff is very slow, and the hazard of water erosion is
slight. These soils are subject to frequent, brief periods of
flooding during daily high tides.

This unit is used as wildlife habitat and recreation.

This map unit is in capability subclass Vllw.

73-lllabot very gravelly loam, 3 to 30 percent slopes.
This moderately deep, moderately well drained soil is on
glacially modified mountainsides. It formed in volcanic ash
and glacial till. The native vegetation is mainly conifers and
hardwoods. Elevation is 1,000 to 2,200 feet. The average
annual precipitation is about 75 inches, the average annual
air temperature is about 44 degrees F, and the average
frost-free season is 120 to 150 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 3 inches thick. The surface layer is dark
brown very gravelly loam 3 inches thick. The upper 6 inches
of the subsoil is yellowish brown very gravelly loam, and the
lower 21 inches is light olive brown very gravelly loam.
Olive brown, dense glacial till that crushes to very gravelly
sandy loam is at a depth of about 30 inches. Depth to dense
glacial till ranges from 20 to 40 inches. In some areas the
surface layer is gravelly loam, and in some areas bedrock
is at a depth of 20 to 40 inches.

Included in this unit are areas of Elwell, Kindy,

Oakes, and Sorensen soils on mountainsides. Also
included are small areas of Rock outcrop.

Permeability of this lllabot soil is moderate above the
dense glacial till and very slow through the till. Available water
capacity is very low to low. Effective rooting depth is 20 to 40
inches. Runoff is slow, and the hazard of water erosion is
slight. Water is perched above the dense glacial till at a
depth of 24 to 36 inches from November to May.

Most areas of this unit are used as woodland. A few
areas are used as homesites.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the mean site
index for western hemlock is 139. On the basis of a 50-year
site curve, the mean site index for western hemlock is 98. The
highest average growth rate



for western hemlock is 216 cubic feet per acre per year at age
60. Among the trees of limited extent is Douglas fir. Common
forest understory plants are salal, Oregongrape. western
swordfern, western brackenfern, northern twinflower, red
huckleberry, and vine maple.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of wheeled
and tracked equipment when the soil is moist produces ruts,
compacts the soil, and damages the roots of trees. Logging
roads require suitable surfacing for year-round use. Rock for
road construction is not readily available on this unit.
Cutbanks may slump when the soil is saturated.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock or
Douglas fir seedlings. If seed trees are present. natural
reforestation of cutover areas by western hemlock occurs
readily. The droughtiness of the surface layer reduces the
survival rate of seedlings. When openings are made in the
canopy, invading brushy plants can delay the establishment
of seedlings. Trees occasionally are subject to windthrow
during periods when the soil is excessively wet and the winds
are strong.

This unit is limited for homesite development mainly by
the perched water table, very slow permeability of the dense
glacial till, and steepness of slope in some areas. Tile drainage
can be used to lower the water table if suitable outlets are
available. Septic tank absorption fields do not function
properly because of wetness. very slow permeability, and
steepness of slope in some areas. In the steeper areas,
effluent from septic tank absorption fields can surface in
downslope areas and thus create a hazard to health. Also,
effluent from the absorption fields may contaminate ground
water. Community sewage systems are needed.

This map unit is in capability subclass IVe.

74-lllabot very gravelly loam, 30 to 65 percent
slopes. This moderately deep, moderately well drained soil
is on glacially modified mountainsides. It formed in volcanic
ash and glacial till. The native vegetation is mainly conifers
and hardwoods. Elevation is 1,000 to 2,200 feet. The
average annual precipitation is about 75 inches, the
average annual air temperature is about 44 degrees F, and
the average frost-free season is 120 to 150 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 3 inches thick. The surface layer is dark
brown very gravelly loam 3 inches thick.

The upper 6 inches of the subsoil is yellowish brown very
gravelly loam, and the lower 21 inches is light olive brown
very gravelly loam. Olive brown, dense glacial till that
crushes to very gravelly sandy loam is at a depth of about
30 inches. Depth to dense glacial till ranges from 20 to 40
inches. In some areas the surface layer is gravelly loam, and
in some areas bedrock is at a depth of 20 to 40 inches.

Included in this unit are small areas of Elwell, Kindy,
Oakes, and Sorensen soils on mountainsides. Also included
are small areas of Rock outcrop.

Permeability of this lllabot soil is moderate above the
dense glacial till and very slow through the till. Available water
capacity is very low to low. Effective rooting depth is 20 to 40
inches. Runoff is medium, and the hazard of water erosion
is moderate. Water is perched above the dense glacial till at
a depth of 24 to 36 inches from November to May.

This unit is used as woodland.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the mean site
index for western hemlock is 139. On the basis of a 50-year
site curve, the mean site index for western hemlock is 98.
The highest average growth rate for western hemlock is 216
cubic feet per acre per year at age 60. Among the trees of
limited extent is Douglas fir. Common forest understory plants
are salal, Oregongrape, western swordfern, western
brackenfern, northern twinflower, red huckleberry, and vine
maple.

The main limitation for the harvesting of timber is
steepness of slope. Material cast to the side ravels and
commonly sloughs when saturated. Steepness of slope
restricts the use of wheeled and tracked equipment in
skidding operations; cable yarding systems generally are
safer and disturb the soil less. Use of wheeled and tracked
equipment when the soil is moist produces ruts, compacts
the soil, and damages the roots of trees. Logging roads
require suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit. Cutbanks
may slump when the soil is saturated. Establishing plant
cover on steep cuts and fills reduces erosion.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock or
Douglas fir seedlings. If seed trees are present, natural
reforestation of cutover areas by western hemlock occurs
readily. The droughtiness of the surface layer reduces the
survival rate of seedlings. When openings are made in the
canopy, invading brushy plants can delay the establishment
of seedlings.



Trees occasionally are subject to windthrow during periods
when the soil is excessively wet and the winds are strong.
This map unit is in capability subclass Vle.

75-Indianola sandy loam, 0 to 5 percent slopes. This
very deep, somewhat excessively drained soil is on terraces.
It formed in sandy glacial drift. The native vegetation is
mainly conifers. Elevation is 50 to 600 feet. The average
annual precipitation is about 50 inches, the average annual
air temperature is about 50 degrees F. and the average frost-
free season is 160 to 210 days.

Typically. the surface is covered with a mat of needles.
leaves, and twigs 2 inches thick. The surface layer is very
dark brown sandy loam 6 inches thick. The upper 5 inches of
the subsoil is dark brown loamy fine sand. and the lower 18
inches is dark brown and dark yellowish brown loamy sand.
The substratum to a depth of 60 inches or more is yellowish
brown sand. In some areas the surface layer is gravelly
sandy loam.

Included in this unit are some areas of soils that have a
sandy loam subsaoil, soils that have a stratified silt and clay
substratum, and soils that are underlain by dense glacial till.
Also included are small areas of Kline and Wickersham soils
on alluvial fans, Barneston and Skipopa soils on terraces,
and Sehome and Tokul soils on hills.

Permeability of this Indianola soil is rapid. Available water
capacity is moderate to moderately high. Effective rooting
depth is 60 inches or more. Runoff is slow, and the hazard
of water erosion is slight.

Most areas of this unit are used as woodland. A few areas
are used as hayland, pastureland, cropland, and homesites.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 151. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 115. The highest average
growth rate for Douglas fir is 159 cubic feet per acre per year
at age 60. Among the trees of limited extent are red alder,
western hemlock. bigleaf maple, and western redcedar.
Common forest understory plants are western brackenfern,
salal, western swordfern. Oregongrape, and evergreen
huckleberry.

This unit is well suited to year-round logging. Logging roads
require suitable surfacing for year-round use. Unsurfaced
roads and skid trails are soft. Rock for road construction is not
readily available on this unit.

Seedling establishment is the main concern in the
production of timber. Reforestation can be

accomplished by planting Douglas fir seedlings. If seed trees
are present. natural reforestation of cutover areas by Douglas
fir and red alder occurs periodically. The droughtiness of the
surface layer increases the mortality rate of seedlings. When
openings are made in the canopy, invading brushy plants can
delay the establishment of seedlings.

The main limitations for pasture, hay,, and cultivated
crops are droughtiness and low soil fertility. Rotation
grazing helps to maintain the quality of forage. In summer
supplemental irrigation is required for maximum production.
Sprinkler irrigation is the most suitable method of applying
water.

This unit is well suited to homesite development. The main
limitation for septic tank absorption fields is the poor filtering
capacity of the soil. If the density of housing is moderate to
high, community sewage systems are needed to prevent
contamination of water supplies as a result of seepage from
onsite sewage disposal systems.

This map unit is in capability subclass IVs.

76-Jackman gravelly loam, 30 to 65 percent slopes.
This very deep, well drained soil is on glacially modified
mountains. It formed in colluvium containing volcanic ash
and glacial till influenced by dunite. The native vegetation is
mainly conifers. Elevation is 2,500 to 4,200 feet. The
average annual precipitation is about 85 inches, the
average annual air temperature is about 42 degrees F, and
the average frost-free season is 90 to 110 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 4 inches thick. The upper 4 inches of the
subsoil is strong brown gravelly loam, and the lower 11 inches
is dark yellowish brown very gravelly loam. The upper 12
inches of the substratum is olive brown very gravelly loam,
and the lower part to a depth of 60 inches or more is olive
very gravelly sandy loam. In some areas the upper part of
the subsoil is very gravelly sandy loam.

Included in this unit are some soils that are moderately
deep to dunite. dense glacial till, or argillite.

Permeability of this Jackman soil is moderate. Available
water capacity is moderately high to high. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

This unit is used as woodland.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the mean site
index for western hemlock is estimated to be 70. On the
basis of a 50-year site curve, the mean site index for
western hemlock is estimated to be 55. The



highest average growth rate for western hemlock is 73 cubic
feet per acre per year at age 60. Among the trees of limited
extent are Pacific silver fir and Alaska cedar. Common
forest understory plants are tall blue huckleberry, deer fern,
strawberryleaf raspberry, and plantain.

The main limitations for the harvesting of timber are
steepness of slope and winter snowpack. Steepness of slope
restricts the use of wheeled and tracked equipment in
skidding operations; cable yarding systems generally are
safer and disturb the soil less. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available on this unit. Winter snowpack limits the
use of equipment and restricts access. Steep yarding paths,
skid trails, and firebreaks are subject to rilling and gullying
unless they are protected by plant cover or adequate water
bars are provided.

Seedling mortality is the main concern in the
production of timber. Reforestation can be accomplished by
planting western hemlock seedlings. Trees on this unit
exhibit poor growth and vigor. Droughtiness of the surface
layer reduces the survival rate of seedlings, especially on
south- and southwest-facing side slopes. If seed trees are
present, natural reforestation of cutover areas by western
hemlock, Pacific silver fir, and Alaska cedar occurs
periodically.

This map unit is in capability subclass Vle.

77-Jug very gravelly loam, 0 to 30 percent slopes.
This very deep, somewhat excessively drained soil is on
terraces. It formed in volcanic ash and glacial outwash. The
native vegetation is mainly conifers. Elevation is 1,000 to
1,800 feet. The average annual precipitation is about 75
inches, the average annual air temperature is about 44
degrees F, and the average frost-free season is 100 to 120
days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 4 inches thick. The surface layer, where
mixed to a depth of 7 inches, is dark brown very gravelly
loam. The subsoil is strong brown extremely cobbly sandy
loam about 9 inches thick. The upper 24 inches of the
substratum is dark yellowish brown extremely cobbly loamy
sand, and the lower part to a depth of 60 inches or more is
dark yellowish brown extremely cobbly sand. Depth to sand
and gravel ranges from 14 to 20 inches. In some areas the
surface layer is sandy loam or loam.

Included in this unit are small areas of Elwell and
Sorensen soils on low mountains and Birdsview and
Saxon soils on terraces.

Permeability of this Jug soil is moderately rapid in the

subsoil and very rapid in the substratum. Available water
capacity is moderate to moderately high. Effective rooting
depth is 60 inches or more. Runoff is slow, and the hazard
of water erosion is slight.

This unit is used as woodland.

Western hemlock and Douglas fir are the main woodland
species on this unit. On the basis of a 100-year site curve, the
mean site index is 156 for western hemlock and 169 for
Douglas fir. On the basis of a 50-year site curve, the mean
site index is 111 for western hemlock and 129 for Douglas
fir. The highest average growth rate is 248 cubic feet per
acre per year for western hemlock at age 50 and 180 cubic
feet per acre per year for Douglas fir at age 60. Among the
trees of limited extent are Pacific silver fir, western redcedar,
and red alder. Common forest understory plants are red
huckleberry, Oregongrape, salal, princes pine, and western
swordfern.

The main limitations for the harvesting of timber are poor
traction and soil compaction during the rainy season.
Material cast to the side ravels and commonly sloughs
when saturated. Use of wheeled and tracked equipment
when the soil is wet produces ruts, compacts the soil, and
damages roots of trees. Logging roads require suitable
surfacing for year-round use. Rounded rock for road
construction is readily available on this unit. Gravel for road
surfacing is also available. Occasional snowpack limits the
use of equipment and restricts access.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting western hemlock and Douglas fir seedlings. The
droughtiness of the surface layer increases the mortality rate
of seedlings, especially on south- and southwest-facing side
slopes. When openings are made in the canopy, invading
brushy plants can delay the establishment of seedlings.

This map unit is in capability subclass IVe.

78-Keystone loamy sand, 0 to 8 percent slopes.
This very deep, excessively drained soil is on kames,
moraines, and outwash plains. It formed in sandy glacial
drift. The native vegetation is mainly conifers. Elevation is
near sea level to 300 feet. The average annual
precipitation is about 23 inches, the average annual air
temperature is about 51 degrees F, and the average frost-
free season is 180 to 220 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 1 inch thick. The surface layer, where
mixed to a depth of 7 inches, is dark brown loamy sand. The
subsoil is dark yellowish brown loamy sand 8 inches thick.
The substratum to a depth



of 60 inches or more is light olive brown, grayish brown, and
olive brown sand. In some areas the surface layer is sandy
loam to a depth of 10 inches, in some areas the profile is
15 to 35 percent rock fragments, and in some areas dense
glacial till is at a depth of 40 to 60 inches.

Included in this unit are small areas of soils that have a
sandy loam subsoil and soils that have properties associated
with weathered volcanic ash. Also included are small areas of
Bow soils on glaciated remnant terraces and Clallam soils on
glaciated uplands.

Permeability of this Keystone soil is rapid. Available
water capacity is low to moderate. Effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of water
erosion is slight.

Most areas of this unit are used as woodland. A few areas
are used as pastureland, hayland, and homesites.

Douglas fir is the main woodland species on this unit.
On the basis of a 100-year site curve, the mean site index for
Douglas fir is 141. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 109. The highest average
growth rate for Douglas fir is 146 cubic feet per acre per year
at age 65. Among the trees of limited extent are grand fir and
western redcedar. Common forest understory plants are
Indian plum, stinging nettle, Oregongrape, western
swordfern, rose, and bedstraw.

This unit is well suited to year-round logging. Logging
roads require suitable surfacing for year-round use.
Unsurfaced roads and skid trails are soft. Rock for road
construction is not readily available on this unit.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by grand fir occurs
periodically. The droughtiness of the surface layer increases
the mortality rate of seedlings. When openings are made in
the canopy, invading brushy plants can delay the
establishment of seedlings.

The main limitations for pasture and hay are droughtiness
and low soil fertility. Rotation grazing helps to maintain the
quality of forage. In summer supplemental irrigation is
required for maximum production. Sprinkler irrigation is the
most suitable method of applying water.

This unit is well suited to homesite development. The main
limitation for septic tank absorption fields is the poor filtering
capacity of the soil. If the density of housing is moderate to
high, community sewage systems are needed to prevent
contamination of water supplies as a result of seepage from
onsite sewage disposal systems.

This map unit is in capability subclass 1Vs.

79-Keystone loamy sand, 8 to 30 percent slopes.
This very deep, excessively drained soil is on kames and
moraines. It formed in sandy glacial drift. The native
vegetation is mainly conifers. Elevation is 10 to 300 feet.
The average annual precipitation is about 23 inches, the
average annual air temperature is about 51 degrees F, and
the average frost-free season is 180 to 220 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 1 inch thick. The surface layer, where
mixed to a depth of 7 inches, is dark brown loamy sand. The
subsoil is dark yellowish brown loamy sand 8 inches thick.
The substratum to a depth of 60 inches or more is light olive
brown, grayish brown, and olive brown sand. In some areas
the surface layer is sandy loam to a depth of 10 inches, in
some areas the profile is 15 to 35 percent rock fragments,
and in some areas dense glacial till is at a depth of 40 to
60 inches.

Included in this unit are small areas of soils that have a
sandy loam subsoil and soils that have properties associated
with weathered volcanic ash. Also included are small areas
of Bow soils on glaciated remnant terraces and Clallam
soils on glaciated uplands.

Permeability of this Keystone soil is rapid. Available
water capacity is low to moderate. Effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of
water erosion is slight.

Most areas of this unit are used as woodland. A few areas
are used as homesites.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 141. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 109. The highest average
growth rate for Douglas fir is 146 cubic feet per acre per year
at age 65. Among the trees of limited extent are grand fir and
western redcedar. Common forest understory plants are
Indian plum, stinging nettle, Oregongrape, western
swordfern, rose, and bedstraw.

This unit is well suited to year-round logging. Logging
roads require suitable surfacing for year-round use.
Unsurfaced roads and skid trails are soft. Rock for road
construction is not readily available on this unit.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by grand fir occurs
periodically. The droughtiness of the surface layer increases
the mortality rate of seedlings,



especially on south- and southwest-facing side slopes. When
openings are made in the canopy, invading brushy plants can
delay the establishment of seedlings.

If this unit is used for homesite development, the main
limitation is steepness of slope. Cutbanks are not stable and
are subject to slumping. In the less sloping areas.
absorption lines should be installed on the contour. In the
steeper areas, effluent from septic tank absorption fields can
surface in downslope areas and thus create a hazard to
health. If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage from
onsite sewage disposal systems.

This map unit is in capability subclass IVe.

80-Kindy gravelly silt loam, 3 to 30 percent slopes.
This moderately deep, moderately well drained soil is on
glacially modified mountains. It formed in volcanic ash,
loess, colluvium, and glacial till. The native vegetation is
mainly conifers. Elevation is 1,800 to 3,000 feet. The
average annual precipitation is about 80 inches. the
average annual air temperature is about 43 degrees F. and
the average frost-free season is 90 to 120 days.

Typically. the surface is covered with a mat of needles,
leaves, and twigs 5 inches thick. The surface layer is pinkish
gray gravelly silt loam 4 inches thick. The subsoil is dark
brown and strong brown very gravelly silt loam 15 inches
thick. The substratum is light olive brown very gravelly loam
about 7 inches thick. Olive brown, dense glacial till that
crushes to very gravelly loam is at a depth of about 26
inches. Depth to dense glacial till ranges from 20 to 40
inches. In some areas the profile is less than 35 percent rock
fragments.

Included in this unit are some deep soils, soils that are
derived from phyllite, and soils that are moderately deep to
bedrock. Also included are small areas of Rock outcrop.

Permeability of this Kindy soil is moderate above the dense
glacial till and very slow through the till. Available water
capacity is low to high. Effective rooting depth is 20 to 40
inches. Runoff is slow, and the hazard of water erosion is
slight. Water is perched above the dense glacial till at a depth
of 18 to 36 inches from November to April.

This unit is used as woodland.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the mean site
index for western hemlock is 135. On the basis of a 50-year
site curve, the mean site index for western hemlock is 96. The
highest annual growth rate for western hemlock is 209 cubic
feet per acre per year

at age 50. Among the trees of limited extent are Pacific silver
fir and western redcedar. Common forest understory plants
are tall blue huckleberry, salmonberry, oneleaf foamflower,
deer fern, and western brackenfern.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of wheeled
and tracked equipment when the soil is moist produces ruts,
compacts the soil. and damages the roots of trees.
Unsurfaced roads and skid trails are soft when wet. Logging
roads require suitable surfacing for year-round use. Rock for
road construction is not readily available on this unit. Material
cast to the side ravels and commonly sloughs when
saturated. Establishing plant cover on steep cuts and fills
reduces erosion. Disturbance of the protective layer of duff
can be reduced with the careful use of wheeled and tracked
equipment.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock or noble
fir seedlings. If seed trees are
present, natural reforestation of cutover areas by Pacific
silver fir occurs periodically. The mortality rate of seedlings is
higher on ridgetops that are subject to strong, persistent
winds than it is in other areas of this unit. When openings are
made in the canopy, invading brushy plants can delay the
establishment of seedlings. Because the rooting depth is
restricted by the dense till layer, trees occasionally are
subject to windthrow.

This map unit is in capability subclass Vle.

81-Kindy gravelly silt loam, 30 to 65 percent slopes.
This moderately deep, moderately well drained soil is on
glacially modified mountains. It formed in volcanic ash,
loess, colluvium, and glacial till. The native vegetation is
mainly conifers. Elevation is 1,800 to 3,000 feet. The
average annual precipitation is about 80 inches, the
average annual air temperature is about 43 degrees F, and
the average frost-free season is 90 to 120 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 2.5 inches thick. The surface layer is
pinkish gray gravelly silt loam 4 inches thick. The upper 3
inches of the subsoil is reddish brown gravelly silt loam, the
next 3 inches is strong brown gravelly loam, and the lower 14
inches is dark yellowish brown very gravelly loam. The
substratum is dark grayish brown very gravelly loam about 10
inches thick. Olive brown, dense glacial till that crushes to
very gravelly loam is at a depth of about 34 inches. Depth
to dense glacial till ranges from 20 to 40 inches. In some
areas the profile is less than 35 percent rock fragments.



Included in this unit are some deep soils, soils that have
phyllite fragments in the subsoil and substratum, and soils
that are moderately deep to bedrock. Also included are
small areas of Rock outcrop.

Permeability of this Kindy soil is moderate above the dense
glacial till and very slow through the till. Available water
capacity is low to high. Effective rooting depth is 20 to 40
inches. Runoff is medium, and the hazard of water erosion
is moderate. Water is perched above the dense glacial till at a
depth of 18 to 36 inches from November to April.

This unit is used as woodland.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the mean site
index for western hemlock is 135. On the basis of a 50-year
site curve, the mean site index for western hemlock is 96.
The highest average growth rate for western hemlock is
209 cubic feet per acre per year at age 50. Among the trees
of limited extent are Pacific silver fir and western redcedar.
Common forest understory plants are tall blue huckleberry,
salmonberry, oneleaf foamflower, deer fern, and western
brackenfern.

The main limitation for the harvesting of timber is steepness
of slope. Steepness of slope restricts the use of wheeled and
tracked equipment in skidding operations; cable yarding
systems generally are safer and disturb the soil less. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Unsurfaced roads and skid trails are soft when wet.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available on this
unit. Material cast to the side ravels and commonly sloughs
when saturated. Cutbanks may slump when the soil is
saturated. Establishing plant cover on steep cuts and fills
reduces erosion. Steep yarding paths. skid trails, and
firebreaks are subject to rifling and gullying unless they are
protected by plant cover or adequate water bars are
provided. Harvesting systems that lift logs entirely off the
ground reduce the disturbance of the protective layer of duff.
Occasional snowpack limits the use of equipment and restricts
access.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock or noble
fir seedlings. If seed trees are present, natural reforestation of
cutover areas by Pacific silver fir occurs periodically. The
mortality rate of seedlings is higher on ridgetops that are
subject to strong. persistent winds than it is in other areas of
this unit. When openings are made in the canopy, invading

brushy plants can delay the establishment of seedlings.
Because the rooting depth is restricted by the dense glacial
till layer, trees occasionally are subject to windthrow.

This map unit is in capability subclass Vle.

82-Klawatti gravelly loam, 30 to 65 percent slopes.
This moderately deep, well drained soil is on mountainsides
and ridgetops. It formed in colluvium derived from dunite
and volcanic ash, The native vegetation is mainly conifers.
Elevation is 3,200 to 4,200 feet. The average annual
precipitation is about 90 inches, the average annual air
temperature is about 40 degrees F, and the average frost-
free season is 85 to 105 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 7 inches thick. The upper 6 inches of the
subsoil is yellowish red gravelly loam, the next 13 inches is
strong brown very cobbly loam, and the lower 9 inches is
strong brown very gravelly loam. Dunite is at a depth of 28
inches. Depth to dunite ranges from 20 to 40 inches. In
some areas the soil is dominantly volcanic ash, and in
some areas it is moderately deep to dense glacial till.

Included in this unit are some deep soils, soils that
contain phyllite fragments, and soils that are less than 35
percent rock fragments. Also included are small areas of
Rock outcrop.

Permeability of this Klawatti soil is moderate. Available
water capacity is low to moderately high. Effective rooting
depth is 20 to 40 inches. Runoff is medium, and the hazard
of water erosion is moderate.

This unit is used as woodland.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the mean site
index for western hemlock is estimated to be 70. On the
basis of a 50-year site curve, the mean site index for
western hemlock is estimated to be 55. The highest
average growth rate for western hemlock is 73 cubic feet per
acre per year at age 60. Areas on ridgetops that are subject
to strong, persistent winds are less productive than are other
areas of this unit. Among the trees of limited extent are
Pacific silver fir, Alaska cedar, and mountain hemlock.
Common forest understory plants are blueleaved
huckleberry, red huckleberry, and princes pine.

The main limitations for the harvesting of timber are
steepness of slope and winter snowpack. Steepness of slope
restricts the use of wheeled and tracked equipment in
skidding operations; cable yarding systems generally are
safer and disturb the soil less. Logging roads require
suitable surfacing for year-round



use. Rock for road construction is readily available on this
unit. Material cast to the side ravels and commonly sloughs
when saturated. Cutbanks may slump when the soil is
saturated. Establishing plant cover on steep cuts and fills
reduces erosion. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they are
protected by plant cover or adequate water bars are
provided. Winter snowpack limits the use of equipment and
restricts access.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation

can be accomplished by planting western hemlock seedlings.

If seed trees are present, natural reforestation of cutover
areas by Pacific silver fir and Alaska cedar occurs
periodically. Seedlings and trees on this unit exhibit poor
survival, growth, and vigor. The mortality rate of seedlings is
higher on ridgetops that are subject to strong, persistent
winds than it is in other areas of this unit. Because the rooting
depth is restricted by the underlying bedrock, trees
occasionally are subject to windthrow.

This map unit is in capability subclass Vle.

83-Kiawatti-Rock outcrop complex, 30 to 65 percent
slopes. This map unit is on mountains. The native
vegetation is mainly conifers. Elevation is 3,500 to 4,200
feet. The average annual precipitation is about 90 inches, the
average annual air temperature is about 40 degrees F, and
the average frost-free season is 85 to 105 days.

This unit is about 70 percent Klawatti gravelly loam and
about 25 percent Rock outcrop. The components of this unit
are so intricately intermingled that it was not practical to
map them separately at the scale used.

Included in this unit are some soils that are more than
40 inches deep to dunite.

The Klawatti soil is moderately deep and well drained. It
formed in colluvium derived dominantly from dunite and
volcanic ash. Typically, the surface is covered with a mat of
forest litter 4 inches thick. The upper 9 inches of the subsoil is
dark reddish brown and dark brown gravelly loam, and the
lower 15 inches is strong brown very gravelly loam. Dunite is
at a depth of 24 inches. Depth to bedrock ranges from 20 to
40 inches.

Permeability of the Klawatti soil is moderate. Available
water capacity is low to moderately high. Effective rooting
depth is 20 to 40 inches. Runoff is medium, and the hazard
of water erosion is moderate.

Rock outcrop consists of exposures of hard and mostly
unweathered dunite. It occurs as steep cliffs and irregular
formations.

This unit is used as woodland.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the
mean site index for western hemlock is estimated to be 70.
On the basis of a 50-year site curve, the mean site index for
western hemlock is estimated to be 55. The highest
average growth rate for western hemlock is 73 cubic feet per
acre per year at age 60. The areas of Rock outcrop make up
about 25 percent of this unit and limit yields accordingly.
Areas on ridgetops that are subject to strong, persistent
winds are less productive than are other areas of this unit.
Among the trees of limited extent are Pacific silver fir, Alaska
cedar, and mountain hemlock. Common forest understory
plants are blueleaved huckleberry, red huckleberry, and
princes pine.

The main limitations for the harvesting of timber are
steepness of slope and the areas of Rock outcrop. Steepness
of slope restricts the use of wheeled and tracked equipment in
skidding operations; cable yarding systems generally are
safer and disturb the soil less. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
readily available on this unit. Material cast to the side ravels
and commonly sloughs when saturated. Areas of Rock
outcrop may cause breakage of timber when felled and
hinder yarding. Avoiding large areas of Rock outcrop forces
yarding paths to converge, which results in compaction of
the soil. Cutbanks may slump when the soil is saturated.
Establishing plant cover on steep cuts and fills reduces
erosion. Steep yarding paths, skid trails, and firebreaks are
subject to rilling and gullying unless they are protected by
plant cover or adequate water bars are provided. Winter
snowpack limits the use of equipment and restricts access.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock
seedlings. If seed trees are present, natural reforestation of
cutover areas by Pacific silver fir and Alaska cedar occurs
periodically. Seedlings and trees on this unit exhibit poor
survival, growth, and vigor. The areas of Rock outcrop limit
even distribution of reforestation. The mortality rate of
seedlings is higher on ridgetops that are subject to strong,
persistent winds than it is in other areas of this unit.
Because the rooting depth is restricted by the underlying
bedrock, trees occasionally are subject to windthrow.

This map unit is in capability subclass Ville.

84-Kline very gravelly sandy loam, 0 to 8 percent
slopes. This very deep, somewhat excessively drained



soil is on alluvial fans. It formed in mixed alluvium. The
native vegetation is mainly mixed conifers and hardwoods.
Elevation is 100 to 1,000 feet. The average annual
precipitation is about 60 inches, the average annual air
temperature is about 50 degrees F, and the average frost-
free season is 140 to 170 days.

Typically, the surface is covered with a mat of needles.
leaves, and twigs 1 inch thick. The surface layer is black
very gravelly sandy loam 3 inches thick. The upper 12 inches
of the underlying material is very dark gray extremely gravelly
loamy sand, and the lower part to a depth of 60 inches or
more is very dark gray and dark gray extremely gravelly
sand. Depth to extremely gravelly sand ranges from 3 to 15
inches. In some areas the surface layer is loam, silt loam, or
gravelly loam, the surface layer and underlying material have
an admixture of volcanic ash, the profile has phyllite rock
fragments. or the profile is very cobbly throughout.

Included in this unit are small areas of Sehome and Tokul
soils on glaciated uplands and Barneston and Winston soils
on terraces.

Permeability of this Kline soil is moderately rapid. Available
water capacity is low. Effective rooting depth is limited by a
seasonal high water table that is at a depth of 48 to 60 inches
from January to March. Runoff is slow, and the hazard of
water erosion is slight. This soil is subject to occasional, very
brief periods of flooding from December to March.

This unit is used mainly as woodland. It is also used as
hayland, pastureland, cropland. and homesites.

Douglas fir is the main woodland species on the
Kline soil. On the basis of a 100-year site curve, the mean site

index for Douglas fir is estimated to be 134. On the basis of a
50-year site curve, the mean site index for Douglas fir is
estimated to be 106. The highest average growth rate for
Douglas fir is 136 cubic feet per acre per year at age 70.
Among the trees of limited extent are western hemlock,
western redcedar, and red alder. Common forest understory
plants are western swordfern. western brackenfern, salal.
currant, and red huckleberry.

This unit is well suited to year-round logging. Logging
roads require suitable surfacing for year-round use. Rounded
rock for road construction is readily available on this unit.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present.
natural reforestation of cutover areas by Douglas fir and red
alder occurs periodically. The low available water capacity
of the soil during the

growing season and droughtiness of the surface layer
result in a high mortality rate of seedlings. When openings
are made in the canopy, invading brushy plants can delay
the establishment of seedlings.

This unit is limited for hay. pasture, and cropland by
droughtiness. In summer irrigation is needed for maximum
production of most crops. Sprinkler irrigation is the most
suitable method of applying water. Water should be
applied in amounts sufficient to wet the root zone but small
enough to minimize the leaching of plants nutrients.

The main limitation for homesites is the hazard of
flooding. Dikes and channels that have outlets for floodwater
can be used to protect buildings and onsite sewage disposal
systems from flooding. If the density of housing is moderate
to high, community sewage systems are needed to prevent
contamination of water supplies as a result of seepage from
onsite sewage disposal systems.

This map unit is in capability subclass Vls.

85-Laconner very gravelly loamy sand, 0 to 8
percent slopes. This moderately deep, moderately well
drained soil is on hills and terraces. It formed in glacial
drift and an admixture of volcanic ash. The native vegetation
is mainly conifers and shrubs. Elevation is 100 to 400 feet.
The average annual precipitation is about 22 inches. the
average annual air temperature is about 50 degrees F, and
the average frost-free season is 160 to 210 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs less than 1 inch thick. The surface layer,
where mixed to a depth of 6 inches, is dark brown very
gravelly loamy sand. The subsoil is dark brown and dark
yellowish brown very gravelly loamy sand 13 inches thick.
The upper 13 inches of the substratum is dark grayish
brown very gravelly sand, and the lower 6 inches is light
olive brown very gravelly loamy sand. The next 17 inches is
grayish brown, dense glacial till that crushes to very gravelly
fine sandy loam. Below this to a depth of 60 inches or more
is light olive brown very gravelly loamy sand. Depth to
dense glacial till ranges from 25 to 40 inches. In some
areas the surface layer is gravelly loam or gravelly sandy
loam, and in some areas the profile is more than 40 inches
deep to dense glacial till.

Included in this unit are small areas of Coveland soils in
upland swales, Bow soils on glaciated remnant terraces,
and Swinomish soils on ridges of hills.

Permeability of this Laconner soil is rapid above the dense
glacial till and very slow through the till. Available water
capacity is very low to low. Effective rooting depth
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is 25 to 40 inches. Runoff is slow, and the hazard of water
erosion is slight. A perched water table fluctuates between
depths of 24 and 36 inches from November to April.

This unit is used mainly as woodland. A few areas are
used as hayland, pastureland, and homesites.

Douglas fir is the main woodland species on this unit (fig.
2). On the basis of a 100-year site curve, the mean site index
for Douglas fir is estimated to be 125. On the basis of a 50-
year site curve, the mean site index for Douglas fir is
estimated to be 95. The highest average growth rate for
Douglas fir is 122 cubic feet per acre per year at age 70.
Among the trees of limited extent are grand fir and western
redcedar. Common forest understory plants are
Oregongrape, western swordfern,
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red huckleberry, stinging nettle, Indian plum, and salal.
This unit is well suited to year-round logging. Logging
roads require suitable surfacing for year-round use. Rock
for road construction is not readily available on this unit.
Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by Douglas fir and grand fir occurs periodically. The
droughtiness of the surface layer increases the mortality rate
of seedlings. When openings are made in the canopy,
invading brushy plants can delay the establishment of

seedlings. Trees occasionally are subject to windthrow during
periods



when the soil is excessively wet and the winds are
strong.

This unit is limited for hay and pasture by droughtiness. In
summer irrigation is needed for maximum production of most
crops. Sprinkler irrigation is the most suitable method of
applying water. Water should be applied in amounts
sufficient to wet the root zone but small enough to minimize
the leaching of plant nutrients.

The main limitations for homesite development and septic
tank absorption fields are depth to dense glacial till and the
perched water table. Wetness can be reduced by installing
drain tile around footings. The dense glacial till is rippable
and therefore is not a serious limitation for most engineering
uses. Use of interceptor drains, additional topsoil placed over
the absorption field, and longer absorption lines placed on
the contour helps to compensate for the limitations of the
soil in this unit for septic tank absorption fields. If the
density of housing is moderate to high, community sewage
systems are needed to prevent contamination of water
supplies as a result of seepage from onsite sewage disposal
systems.

This map unit is in capability subclass Vls.

86-Laconner very gravelly loamy sand, 8 to 15
percent slopes. This moderately deep, moderately well
drained soil is on hills and terraces. It formed in glacial drift
and an admixture of volcanic ash. The native vegetation is
mainly conifers and shrubs. Elevation is 100 to 400 feet.
The average annual precipitation is about 22 inches, the
average annual air temperature is about 50 degrees F, and
the average frost-free season is 160 to 210 days.

Typically, the surface is covered with a mat of needles,,
leaves, and twigs less than 1 inch thick. The surface layer,
where mixed to a depth of 6 inches, is very dark brown very
gravelly loamy sand. The subsoil is dark brown and dark
yellowish brown very gravelly loamy sand 13 inches thick.
The upper 13 inches of the substratum is dark grayish
brown very gravelly loamy sand, and the lower 6 inches is
light olive brown very gravelly loamy sand. The next 17
inches is grayish brown, dense glacial till that crushes to very
gravelly fine sandy loam. Below this to a depth of 60 inches
or more is light olive brown very gravelly loamy sand.
Depth to dense glacial till ranges from 25 to 40 inches. In
some areas the surface layer is gravelly loam, in some
areas the subsoil is very gravelly sandy loam, and in some
areas dense glacial till is at a depth of more than 40 inches.

Included in this unit are small areas of Coveland soils

in swales on hills, Bow soils on glaciated remnant terraces,
and Laconner soils that have slopes of more than 15
percent.

Permeability of the Laconner soil is rapid above the dense
glacial till and very slow through the till. Available water
capacity is very low to low. Effective rooting depth is 25 to 40
inches. Runoff is slow, and the hazard of water erosion is
slight. A perched water table fluctuates between depths of 24
and 36 inches from November to April.

This unit is used mainly as woodland. A few areas
are used as hayland, pastureland, and homesites.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is estimated to be 125. On the basis of a 50-year
site curve, the mean site index for Douglas fir is estimated to
be 95. The highest average growth rate for Douglas fir is
122 cubic feet per acre per year at age 70. Among the
trees of limited extent are grand fir and western redcedar.
Common forest understory plants are Oregongrape, western
swordfern, red huckleberry, stinging nettle, Indian plum, and
salal.

This unit is well suited to year-round logging. Logging
roads require suitable surfacing for year-round use. Rock for
road construction is not readily available on this unit.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by Douglas fir and grand fir occurs periodically. The
droughtiness of the surface layer increases the mortality rate
of seedlings, especially on south- and southwest-facing side
slopes. When openings are made in the canopy, invading
brushy plants can delay the establishment of seedlings.
Trees occasionally are subject to windthrow during periods
when the soil is excessively wet and the winds are strong.

This unit is limited for hay and pasture by droughtiness.
In summer irrigation is needed for maximum production of
most crops. Sprinkler irrigation is the most suitable method
of applying water. Water should be applied in amounts
sufficient to wet the root zone but small enough to
minimize the leaching of plant nutrients.

The main limitations for homesite development and
septic tank absorption fields are depth to dense glacial till,
the perched water table, and steepness of slope. Wetness
can be reduced by installing drain tile around footings.

The dense glacial till is rippable and therefore is not a
serious limitation for most engineering uses.



Steepness of slope makes the construction of homes and
streets more difficult. Use of interceptor drains, additional
topsoil placed over the absorption field, and longer
absorption lines placed on the contour helps to compensate
for the limitations of the soil in this unit for septic tank
absorption fields. If the density of housing is moderate to
high, community sewage systems are needed to prevent
contamination of water supplies as a result of seepage from
onsite sewage disposal systems.

This map unit is in capability subclass Vls.

87-Larush fine sandy loam. This very deep, well
drained soil is on flood plains and terraces along major
streams. It formed in alluvium. Slope is 0 to 5 percent. The
native vegetation is mainly conifers and hardwoods.
Elevation is 100 to 500 feet. The average annual
precipitation is about 70 inches, the average annual air
temperature is about 52 degrees F. and the average frost-free
season is 180 to 220 days.
Typically. the surface is covered with a mat of needles.
leaves. and twigs 1 inch thick. The surface layer, where
mixed to a depth of 10 inches, is dark grayish brown fine
sandy loam. The subsoil is olive brown. dark grayish brown,
and light olive brown very fine sandy loam and silt loam 19
inches thick. The substratum to a depth of 60 inches or more is
olive gray fine sand. In some areas the upper part of the
profile is gravelly sandy loam.
Included in this unit are small areas of Barneston, Gilligan,
and Greenwater soils on terraces and small areas of
Riverwash.
Permeability of this Larush soil is moderate. Available
water capacity is moderately high. Effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of water
erosion is slight. This soil is subject to occasional, brief
periods of flooding from November to April.
This unit is used mainly as cropland, hayland, and
pastureland. It is also used as woodland and homesites.
The main limitation of this unit for use as cropland is the
hazard of flooding. Adequate construction and proper
maintenance of dikes reduce the hazard of flooding.
Returning all crop residue to the soil and using cover crops
help to maintain organic matter content, fertility, and tilth. This
unit is well suited to specialty crops that require good
drainage.

Common forage plants on this unit are perennial
grasses, legumes, oats. and corn. Use of proper stocking
rates. pasture rotation, and restricted grazing during wet
periods helps to keep the pasture in good condition.
Applying animal manure and returning crop residue to the
soil help to maintain organic matter

content, fertility, and tilth. Animal manure can be
properly applied on grass-legume crops periodically
during the growing season.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 162. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 131. The highest average
growth rate for Douglas fir is 172 cubic feet per acre per year
at age 65. Among the trees of limited extent are red alder,
western hemlock, western redcedar, and bigleaf maple.
Common forest understory plants are geranium, western
swordfern, western brackenfern, vine maple, trailing
blackberry, and northern twinflower.

Occasional, brief periods of flooding reduce root
respiration, which results in a low survival rate of seedlings.
This unit is well suited to year-round logging. Unsurfaced
roads and skid trails are soft. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by red alder occurs
readily. When openings are made in the canopy, invading
brushy plants can prevent the establishment of seedlings.

If this unit is used for homesite development, the main
limitation is the hazard of flooding. Dikes and channels that
have outlets for floodwater can be used to protect buildings
and onsite sewage disposal systems from flooding. Roads
and streets should be located above the expected flood
level.

This map unit is in capability subclass llw.

88-Larush silt loam. This very deep, well drained soil is
on flood plains and terraces along major streams. It formed
in alluvium. Slope is 0 to 3 percent. The native vegetation
is mainly conifers and hardwoods. Elevation is 100 to 500
feet. The average annual precipitation is about 70 inches,
the average annual air temperature is about 52 degrees F,
and the average frost-free season is 180 to 220 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 1 inch thick. The surface layer is very
dark grayish brown silt loam 15 inches thick. The subsoil is
dark grayish brown silt loam 9 inches thick. The upper 17
inches of the substratum is dark grayish brown fine sand,
and the lower part to a depth of 60 inches or more is dark
grayish brown silt loam with thin strata of fine sand. Depth
to sandy material ranges from 15 to 30 inches. In some
areas



the surface layer is fine sandy loam, the substratum is fine
sandy loam, the subsoil is dominated by volcanic ash, or
the surface layer is light-colored.

Included in this unit are small areas of Kline soils on
alluvial fans. Birdsview soils on terraces, and soils that
have slopes of more than 3 percent and are on terrace
escarpments.

Permeability of this Larush soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight. This soil is subject to occasional, brief periods of
flooding from November to April.

This unit is used mainly as cropland, hayland, and
pastureland. It is also used as woodland and homesites.

The main limitation of this unit for use as cropland is the
hazard of flooding. Adequate construction and proper
maintenance of dikes reduce the hazard of flooding.
Returning all crop residue to the soil and using cover crops
help to maintain organic matter content, fertility, and tilth.
Crusting of the surface and compaction of the soil can be
reduced by returning crop residue to the soil and using
minimum tillage.

Common forage plants on this unit are perennial
grasses. legumes, oats, and corn. Use of proper stocking
rates. pasture rotation, and restricted grazing during wet
periods helps to keep the pasture in good condition.
Applying animal manure and returning crop residue to the
soil help to maintain organic matter content, fertility, and
tilth. Animal manure can be properly applied on grass-
legume crops periodically during the growing season.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 162. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 131. The highest average
growth rate for Douglas fir is 172 cubic feet per acre per year
at age 65. Among the trees of limited extent are red alder,
western hemlock, western redcedar. and bigleaf maple.
Common forest understory plants are geranium. western
swordfern. western brackenfern, vine maple, trailing
blackberry, and northern twinflower.

The main limitations for the harvesting of timber are
muddiness caused by seasonal soil wetness and occasional.
brief periods of flooding. Use of wheeled and tracked
equipment when the soil is moist produces ruts, compacts
the soil, and damages the roots of trees. Unsurfaced roads
and skid trails are soft when wet. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit.

Seedling establishment is the main concern in the

production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by red alder occurs
readily. When openings are made in the canopy, invading
brushy plants can prevent the establishment of seedlings.

If this unit is used for homesite development, the main
limitation is the hazard of flooding. Dikes and channels that
have outlets for floodwater can be used to protect buildings
and onsite sewage disposal systems from flooding. Roads
and streets should be located above the expected flood
level.

This map unit is in capability subclass llw.

89-Larush Variant silt loam. This very deep,
moderately well drained soil is on alluvial fans and old
stream terraces. It formed in alluvium with an admixture of
volcanic ash. Slope is 0 to 3 percent. The vegetation in
areas not cultivated is mainly conifers and shrubs.
Elevation is 25 to 150 feet. The average annual
precipitation is about 40 inches, the average annual air
temperature is about 50 degrees F, and the average frost-
free season is 160 to 200 days.

Typically, the surface layer is dark brown silt loam 9 inches
thick. The upper 5 inches of the subsoil is dark yellowish
brown loam, and the lower 5 inches is light olive brown
sandy loam. The substratum to a depth of 60 inches or more
is brown, pale olive, yellowish brown, and light olive brown,
stratified sandy loam to silty clay loam. In some areas the
surface layer is gravelly loam.

Included in this unit are some soils that are poorly
drained and are clayey or silty and gray soils that are high
in content of talc.

Permeability of this Larush Variant soil is moderately slow.
Available water capacity is high. Effective rooting depth is
limited by a seasonal high water table that is at a depth of
18 to 36 inches from November to May. Runoff is slow, and
the hazard of water erosion is slight. This soil is subject to rare
periods of flooding.

This unit is used as cropland, hayland, and
pastureland.

This unit is suited to all crops commonly grown in the
survey area. Artificial drainage permits field operations to be
conducted earlier and increases yields of perennial crops.
Returning all crop residue to the soil and using cover crops
help to maintain organic matter content, fertility, and tilth. In
summer supplemental irrigation is required for maximum
production. Sprinkler irrigation is the most suitable method of
applying water.

Common forage plants on this unit are perennial
grasses, legumes, oats, and corn. Applying animal manure
and returning crop residue to the soil help to



maintain organic matter content, fertility, and tilth. Animal
manure can be properly applied on grass-legume crops
periodically during the growing season.
This unit has potential for use as woodland. On the basis of
a 100-year site curve, the mean site index for Douglas fir is
estimated to be 165. On the basis of a 50-year site curve.
the mean site index for Douglas fir is estimated to be 130. The
potential highest average growth rate for Douglas fir is 176
cubic feet per acre per year at age 60. The trees of limited
extent include western hemlock, western redcedar, and red
alder. Common forest understory plants include stinging
nettle, Oregongrape.. western swordfern, northern twinflower.
false Solomons seal, and ladyfern.
This map unit is in capability subclass llw.

90-Lithic Haploxerolls-Rock outcrop complex, 70 to
90 percent slopes. This map unit is on the face of cliffs and
mountainsides that support sparse vegetation. Areas are
irregular in shape and are 40 to 100 acres in size. The
native vegetation is mainly grasses, shrubs, and clumps of
conifers. Elevation is 50 to 1,500 feet. The average annual
precipitation is 20 inches, the average annual air temperature
is about 50 degrees F, and the average frost-free period is
180 to 210 days.

This unit is about 60 percent Lithic Haploxerolls and
about 25 percent Rock outcrop. The components of this unit
are so intricately intermingled that it was not practical to map
them separately at the scale used.

Included in this unit are small areas of soils that are more
than 10 inches thick.

The Lithic Haploxerolls are shallow and well drained. They
formed in loess and residuum derived dominantly from
argillite. No single profile is representative of these soils. but
one commonly observed in the survey area has a profile of
black very gravelly loam about 8 inches thick over argillite.
Depth to argillite ranges from 4 to 10 inches. In some areas
the soils are moderately deep to argillite.

Permeability of the Lithic Haploxerolls is moderate.
Available water capacity is very low. Effective rooting depth is
4 to 10 inches. Runoff is rapid, and the hazard of water
erosion is severe.

Rock outcrop consists of exposures of hard and mostly
unweathered argillite. It occurs as steep cliffs and
irregular formations.

This unit is used as wildlife habitat and recreation. This

map unit is in capability subclass Vils.

91-Marblemount-Rock outcrop complex, 65 to 90
percent slopes. This map unit is on glaciated
mountainsides. The native vegetation is mainly conifers.

Elevation is 800 to 2,200 feet. The average annual
precipitation is about 75 inches, the average annual air
temperature is about 43 degrees F, and the average
frost-free season is 110 to 150 days.

This unit is about 60 percent Marblemount very stony
sandy loam and about 25 percent Rock outcrop. The
components of this unit are so intricately intermingled that it
was not practical to map them separately at the scale used.

Included in this unit are small areas of deep soils and
soils underlain by dense glacial till.

The Marblemount soil is moderately deep and well
drained. It formed in volcanic ash, glacial till, and colluvium
derived dominantly from granite. Typically, the surface is
covered with a mat of needles, leaves, and twigs 3 inches
thick. The surface layer, where mixed to a depth of 6 inches,
is dark brown very stony sandy loam. The subsoil is dark
yellowish brown very stony loamy sand 11 inches thick. The
substratum is light yellowish brown very stony loamy sand 7
inches thick. Weathered granite is at a depth of 24 inches.
Depth to weathered granite ranges from 20 to 40 inches. In
some areas the surface layer is very gravelly sandy loam, and
in some areas the subsoil very cobbly coarse sand.

Permeability of the Marblemount soil is moderately rapid.
Available water capacity is low. Effective rooting depth is 20
to 40 inches. Runoff is rapid, and the hazard of water
erosion is severe.

Rock outcrop consists of exposures of hard and mostly
unweathered granite. It occurs as steep cliffs and
irregular formations.

The Marblemount soil in this unit is used as
woodland.

Western hemlock and Douglas fir are the main woodland
species on the Marblemount soil. On the basis of a 100-year
site curve. the mean site index is estimated to be 117 for
western hemlock and 129 for Douglas fir. On the basis of a
50-year site curve, the mean site index is estimated to be 85
for western hemlock and 107 for Douglas fir. The highest
average growth rate is 174 cubic feet per acre per year for
western hemlock at age 50 and 128 cubic feet per acre per
year for Douglas fir at age 70. The areas of Rock outcrop
make up about 25 percent of this unit and limit yields
accordingly. Among the trees of limited extent are Pacific
silver fir and western redcedar. Common forest understory
plants are western swordfern, salal, Pacific trillium.
Oregongrape, northern twinflower, red huckleberry, and
maidenhair.

The main limitation for the harvesting of timber is
steepness of slope. Material cast to the side ravels and
commonly sloughs when saturated. Cable yarding



systems generally are used on this unit. Logging roads
require suitable surfacing for year-round use. Rock for road
construction is readily available on this unit. Rock outcrop
hinders harvesting operations. Occasional snowpack
hinders the use of equipment and limits access in winter.
Areas of Rock outcrop may cause breakage of timber when
felled and hinder yarding. Establishing plant cover on steep
cuts and fills reduces erosion. Following road construction
and clearcutting, road failures and landslides are likely to
occur.

The hazards of windthrow and seedling mortality are the
main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock or
Douglas fir seedlings. If seed trees are present, natural
reforestation of cutover areas by western hemlock and
Pacific silver fir occurs readily. The low available water
capacity of the soil during the growing season and
droughtiness of the surface layer result in a high mortality rate
of seedlings. The areas of Rock outcrop limit the even
distribution of reforestation. Trees occasionally are subject to
windthrow during periods when the soil is excessively wet and
the winds are strong.

This map unit is in capability subclass Vilis.

92-Minkler silt loam. This very deep, moderately well
drained soil is on river terraces. It formed in old alluvial and
lacustrine material. Slope is 0 to 3 percent. The vegetation
in areas not cultivated is mainly conifers and shrubs.
Elevation is 50 to 80 feet. The average annual precipitation
is about 50 inches, the average annual air temperature is
about 50 degrees F. and the average frost-free season is
160 to 210 days.

Typically, the surface layer is dark grayish brown silt loam
12 inches thick. The subsoil is olive gray silt loam 3 inches
thick. The substratum to a depth of 60 inches or more is
dark gray and gray, stratified loamy fine sand to very fine
sandy loam. In some areas the surface layer is fine sandy
loam or loam.

Included in this unit are some soils that have a sandy
substratum and are well drained, some poorly drained soils
that are high in content of talc and are overlain by sand,
and some poorly drained soils that are silty. Also included are
small areas of soils that are subject to flooding.

Permeability of this Minkler soil is moderate. Available
water capacity is high. Effective rooting depth is limited by a
seasonal high water table that is at a depth of 6 to 30 inches
from November to April. Runoff is slow, and the hazard of
water erosion is slight. This soil is subject to rare periods
of flooding.

This unit is used as cropland, hayland, pastureland,, and
homesites.

This unit is suited to all crops commonly grown in the
survey area (fig. 3). Artificial drainage permits field
operations to be conducted earlier and increases yields of
perennial crops. Returning all crop residue to the soil and
using cover crops help to maintain organic matter content,
fertility, and tilth. Crusting of the surface and compaction
of the soil can be reduced by returning crop residue to the
soil and by using minimum tillage. In summer supplemental
irrigation is required for maximum production. Sprinkler
irrigation is the most suitable method of applying water.

Common forage plants on this unit are perennial
grasses, legumes, oats, and corn. Applying animal
manure and returning crop residue to the soil help to
maintain organic matter content, fertility, and tilth. Animal
manure can be properly applied on grass-legume crops
periodically during the growing season.

If this unit is used for homesite development, the main
limitations are wetness and the hazard of flooding. Dikes and
channels that have outlets for floodwater can be used to
protect buildings and onsite sewage disposal systems from
flooding. Tile drainage can be used to lower the water table
if suitable outlets are available. Roads and buildings should
be located above the expected flood level. Septic tank
absorption fields do not function properly because of
wetness. Effluent from the absorption fields may
contaminate ground water. Community sewage systems
commonly are needed.

This unit has potential for use as woodland. On the
basis of a 100-year site curve, the mean site index for
Douglas fir is estimated to be 167. On the basis of a 50-
year site curve, the mean site index for Douglas fir is
estimated to be 125. The potential highest average growth
rate for Douglas fir is 178 cubic feet per acre per year at
age 60. Trees of limited extent include red alder and
western redcedar. Common forest understory plants include
holly, blackberry, red elderberry, vine maple, and western
swordfern.

This map unit is in capability subclass llw.

93-Montborne very gravelly loam, 30 to 65 percent
slopes. This moderately deep, moderately well drained soil
is on glaciated mountainsides. It formed in volcanic ash
and glacial till. The native vegetation is mainly conifers.
Elevation is 1,200 to 2,200 feet. The average annual
precipitation is about 75 inches, the average annual air
temperature is about 43 degrees F. and the average frost-
free season is 120 to 140 days.

Typically, the surface is covered with a mat of



Figure 3.-Potatoes in an area of Minkler silt loam.

needles, leaves, and twigs 3 inches thick. The surface layer,
where mixed to a depth of 6 inches, is reddish brown very
gravelly loam. The upper 12 inches of the subsoil is reddish
brown and dark brown extremely gravelly loam, and the
lower 4 inches is dark yellowish brown extremely gravelly
loam. The substratum is yellowish brown extremely gravelly
loam about 10 inches thick. Light brownish gray, dense
glacial till that crushes to very gravelly loam is at a depth of
about 32 inches. Depth to dense glacial till ranges from 20 to
40 inches. In some areas the profile is less than 35 percent
rock fragments.

Included in this unit are small areas of Crinker soils,
Rinker soils, and deep colluvial soils that are high in content
of phyllite. Also included are small areas of Rock outcrop.

Permeability of this Montborne soil is moderate

above the dense glacial till and very slow through the till.
Available water capacity is low to moderately high.
Effective rooting depth is 20 to 40 inches. Runoff is
medium, and the hazard of water erosion is moderate.
Water is perched above the dense glacial till at a depth of
18 to 36 inches from December to April.

This unit is used as woodland.

Western hemlock and Douglas fir are the main woodland
species on this unit. On the basis of a 100-year site curve,
the mean site index is 147 for western hemlock and 146 for
Douglas fir. On the basis of a 50-year site curve, the mean
site index is 105 for western hemlock and 114 for Douglas
fir. The highest average growth rate is 232 cubic feet per
acre per year for western hemlock at age 50 and 153 cubic
feet per acre per year for Douglas fir at age 60. Among
the trees of limited extent are western redcedar, Pacific
silver fir,



red alder, and bigleaf maple. Common forest understory
plants are vine maple, western brackenfern, western
swordfern, trailing blackberry, and tall blue huckleberry.

The main limitation for the harvesting of timber is
steepness of slope. Steepness of slope restricts the use of
wheeled and tracked equipment in skidding operations; cable
yarding systems generally are safer and disturb the soil less.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available on this
unit. Material cast to the side ravels and commonly sloughs
when saturated. Cutbanks may slump when the soil is
saturated. Establishing plant cover on steep cuts and fills
reduces erosion. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they are
protected by plant cover or adequate water bars are provided.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock or
Douglas fir seedlings. When openings are made in the
canopy, invading brushy plants can delay the establishment
of seedlings. If seed trees are present, natural reforestation of
cutover areas by western hemlock and Pacific silver fir occurs
periodically. Trees occasionally are subject to windthrow
during periods when the soil is excessively wet and the
winds are strong.

This map unit is in capability subclass Vle.

94-Montborne very gravelly silt loam, 3 to 30
percent slopes. This moderately deep, moderately well
drained soil is on glaciated mountainsides. It formed in
volcanic ash and glacial till, The native vegetation is mainly
conifers. Elevation is 1,200 to 2,200 feet. The average
annual precipitation is about 75 inches, the average annual
air temperature is about 43 degrees F, and the average
frost-free season is 120 to 140 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 4 inches thick. The surface layer. where
mixed to a depth of 6 inches is brown very gravelly silt loam.
The upper 12 inches of the subsoil is strong brown very
gravelly silt loam, and the lower 10 inches is brown very
gravelly silt loam. The substratum is yellowish brown
extremely gravelly loam about 10 inches thick. Dense glacial
till that crushes to very gravelly loam is at a depth of about
38 inches. Depth to dense glacial till ranges from 20 to 40
inches. In some areas the profile is less than 35 percent rock
fragments.

Included in this unit are small areas of Crinker soils,
Rinker soils, and deep colluvial soils that are high in

content of phyllite. Also included are small areas of Rock
outcrop.

Permeability of this Montborne soil is moderate above the
dense glacial till and very slow through the till. Available
water capacity is low to moderately high. Effective rooting
depth is 20 to 40 inches. Runoff is slow, and the hazard of
water erosion is slight. Water is perched above the dense
glacial till at a depth of 18 to 36 inches from December to
April.

This unit is used as woodland.

Western hemlock and Douglas fir are the main woodland
species on this unit. On the basis of a 100-year site curve, the
mean site index is 147 for western hemlock and 146 for
Douglas fir. On the basis of a 50-year site curve, the mean
site index is 105 for western hemlock and 114 for Douglas
fir. The highest average growth rate is 232 cubic feet per
acre per year for western hemlock at age 50 and 153 cubic
feet per acre per year for Douglas fir at age 60. Among the
trees of limited extent are western redcedar, Pacific silver fir,
red alder, and bigleaf maple. Common forest understory
plants are vine maple, western brackenfern, western
swordfern, trailing blackberry, and tall blue huckleberry.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Soil wetness
limits the use of equipment to dry periods. Disturbance of the
protective layer of duff can be reduced by careful use of
wheeled and tracked equipment. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock or
Douglas fir seedlings. If seed trees are present, natural
reforestation of cutover areas by western hemlock and
Pacific silver fir occurs periodically. When openings are
made in the canopy, invading brushy plants can delay the
establishment of seedlings. Trees occasionally are subject to
windthrow during periods when the soil is excessively wet
and the winds are strong.

This map unit is in capability subclass Ve.

95-Montborne-Rinker complex, 30 to 65 percent slopes.

This map unit is on glaciated mountainsides. The

native vegetation is mainly conifers. Elevation is 1,200 to
2,200 feet. The average annual precipitation is about 75
inches, the average annual air temperature is about 43
degrees F, and the average frost-free season is 120 to 140
days.



This unit is about 60 percent Montborne very gravelly loam
and about 25 percent Rinker very channery loam. The
components of this unit are so intricately intermingled that it
was not practical to map them separately at the scale used.

Included in this unit are small areas of Wollard soils, soils
that are less than 20 inches deep to phyllite, deep colluvial
soils that are high in content of phyllite and are on high
mountainsides, and Rock outcrop.

The Montborne soil is moderately deep and moderately
well drained. It formed in volcanic ash and glacial till derived
dominantly from phyllite. Typically, the surface is covered
with a mat of needles, leaves, and twigs 3 inches thick. The
surface layer, where mixed to a depth of 6 inches, is dark
reddish brown very gravelly loam. The upper 12 inches of the
subsoil is reddish brown and dark brown extremely gravelly
loam, and the lower 4 inches is dark yellowish brown
extremely gravelly loam. The substratum is yellowish brown
extremely gravelly loam about 10 inches thick. Light brownish
gray, dense glacial till that crushes to very gravelly loam is at
a depth of about 32 inches. Depth to dense glacial till ranges
from 20 to 40 inches. In some areas the profile is less than
35 percent rock fragments.

Permeability of the Montborne soil is moderate above the
dense glacial till and very slow through the till. Available water
capacity is low to moderately high. Effective rooting depth is
20 to 40 inches. Runoff is medium. and the hazard of water
erosion is moderate. A perched water table is at a depth of
18 to 36 inches from December to April.

The Rinker soil is moderately deep and well drained. It
formed in volcanic ash and colluvium derived dominantly
from phyllite. Typically, the surface is covered with a mat of
needles and twigs 5 inches thick. The surface layer. where
mixed to a depth of 7 inches, is brown very channery loam.
The subsoil is dark yellowish brown very channery loam 11
inches thick. The substratum is light yellowish brown
extremely channery silt loam 11 inches thick. Phyllite is at a
depth of 29 inches. Depth to phyllite ranges from 20 to 40
inches. In some areas the profile is moderately deep to dense
glacial till.

Permeability of this Rinker soil is moderate. Available water
capacity is low. Effective rooting depth is 20 to 40 inches.
Runoff is medium, and the hazard of water erosion is
moderate.

This unit is used as woodland.

Western hemlock and Douglas fir are the main woodland
species on the Montborne soil. On the basis of a 100-year
site curve, the mean site index is 147 for

western hemlock and 146 for Douglas fir. On the basis of a
50-year site curve, the mean site index is 105 for western
hemlock and 114 for Douglas fir. The highest average growth
rate is 232 cubic feet per acre per year for western hemlock
at age 50 and 153 cubic feet per acre per year for Douglas
fir at age 60. Among the trees of limited extent are western
redcedar, Pacific silver fir, red alder, and bigleaf maple.
Common forest understory plants are vine maple, western
brackenfern, western swordfern, trailing blackberry, and tall
blue huckleberry.

Western hemlock and Douglas fir are the main
woodland species on the Rinker soil. On the basis of a 100-
year site curve, the mean site index is 157 for western
hemlock and 146 for Douglas fir. On the basis of a 50-year
site curve, the mean site index is 110 for western hemlock
and 107 for Douglas fir. The highest average growth rate is
249 cubic feet per acre per year for western hemlock at
age 50 and 153 cubic feet per acre per year for Douglas fir
at age 60. Among the trees of limited extent are western
redcedar, red alder, and bigleaf maple. Common forest
understory plants are salal, Oregongrape, western swordfern,
western brackenfern, and vine maple.

The main limitation for the harvesting of timber is
steepness of slope. Steepness of slope restricts the use of
wheeled and tracked equipment in skidding operations; cable
yarding systems generally are safer and disturb the soil less.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available on this
unit. Material cast to the side ravels and commonly sloughs
when saturated. Cutbanks may slump when the soil is
saturated. Establishing plant cover on steep cuts and fills
reduces erosion. Steep yarding paths, skid trails, and
firebreaks are subject to rifling and gullying unless they are
protected by plant cover or adequate water bars are
provided.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber.on this unit.
Reforestation can be accomplished by planting western
hemlock and Douglas fir seedlings. If seed trees are
present. natural reforestation of cutover areas by western
hemlock occurs periodically. Natural reforestation by Pacific
silver fir occurs periodically on the Montborne soil. When
openings are made in the canopy, invading brushy plants can
delay the establishment of seedlings. Because the rooting
depth is restricted, trees occasionally are subject to
windthrow.

This map unit is in capability subclass Vle.



96-Mt. Vernon very fine sandy loam. This very
deep. moderately well drained soil is on flood plains. It formed
in recent alluvium with an admixture of volcanic ash. Slope is
0 to 3 percent. The vegetation in areas not cultivated is
mainly conifers and shrubs. Elevation is 10 to 50 feet. The
average annual precipitation is about 32 inches, the average
annual air temperature is about 51 degrees F, and the
average frost-free season is 160 to 210 days.

Typically, the surface layer is dark brown very fine sandy
loam 10 inches thick. The upper 19 inches of the underlying
material is dark yellowish brown and grayish brown. stratified
very fine sandy loam, fine sandy loam, loamy fine sand, and
fine sand, and the lower part to a depth of 60 inches or more
is grayish brown and olive gray, stratified silt loam, very fine
sandy loam, fine sandy loam, loamy fine sand, and fine sand.
In some areas the surface layer is sandy loam or silt loam, and
in some areas the surface layer is not dark colored.

Included in this unit are small areas of soils that are
underlain by a layer of sand 10 inches thick or more and
soils that are silty throughout and are on flood plains. Also
included are small areas of Mt. Vernon soils that have slopes
of more than 3 percent and soils that are poorly drained and
are in swales.

Permeability of this Mt. Vernon soil is moderate. Available
water capacity is high. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight. The water table has been lowered by drainage of
adjacent lowland areas. A seasonal high water table is at a
depth of 24 to 48 inches from November to April. This soil is
subject to occasional, brief periods of flooding from
November to April.

This unit is used as cropland, pastureland, hayland, and
homesites.

The main limitation for use of this unit as cropland is the
hazard of flooding. Flooding can be controlled by use of
dikes. This unit is suited to all crops commonly grown in the
survey area. Artificial drainage permits field operations to be
conducted earlier and increases yields of perennial crops.
Returning all crop residue to the soil and using cover crops
help to maintain organic matter content, fertility, and tilth. In
summer supplemental irrigation is required for maximum
production. Sprinkler irrigation is the most suitable method of
applying water. Crusting of the surface and compaction of
the soil can be reduced by returning crop residue to the soil
and by using minimum tillage.

Common forage plants on this unit are perennial grasses.
legumes, oats, and corn. Applying animal manure and
returning crop residue to the soil help to

maintain organic matter content, fertility, and tilth. Animal
manure can be properly applied on grass-legume crops
periodically during the growing season.

This unit has potential for use as woodland.

On the basis of a 100-year site curve. the mean site
index for Douglas fir is estimated to be 174. On the basis of a
50-year site curve, the mean site index for Douglas fir is
estimated to be 130. The potential highest average growth
rate for Douglas fir is 185 cubic feet per acre per year at age
60. Among the trees of limited extent are bigleaf maple,
western redcedar, western hemlock, and red alder. Common
forest understory plants are western swordfern, ladyfern,
western brackenfern, trailing blackberry, Oregongrape, salal,
and geranium.

If this unit is used for homesite development, the main
limitations are the hazard of flooding and the seasonal high
water table. Dikes and channels that have outlets for
floodwater can be used to protect buildings and onsite
sewage disposal systems from flooding. Tile drainage can
be used to lower the water table if suitable outlets are
available. Septic tank absorption fields do not function
properly because of wetness. Effluent from the absorption
fields may contaminate ground water. Community systems
commonly are needed. Roads and streets should be
located above the expected flood level.

This map unit is in capability subclass llw.

97-Mukilteo muck. This very deep, very poorly drained
soil is in depressional areas. It formed in decomposed
sedges, mosses, shrubs, and grasses. Slope is 0 to 1
percent. The native vegetation is mainly sedges, mosses,
shrubs, and grasses. Elevation is 50 to 1,000 feet. The
average annual precipitation is about 60 inches, the
average annual air temperature is about 50 degrees F, and
the average frost-free season is 160 to 210 days.

Typically, the surface tier is black muck 5 inches thick.
The upper 43 inches of the underlying tier is dark reddish
brown hemic or sapric material, and the lower part to a
depth of 60 inches or more is black sapric material. In
some areas the surface tier is dark reddish brown organic
material.

Included in this unit are small areas of soils that are
underlain by mineral soil material.

Permeability of this Mukilteo soil is moderate. Available
water capacity is high. Effective rooting depth is limited by a
seasonal high water table that is at or above the surface
from October to May. Runoff is ponded, and the hazard of
water erosion is none.

Most areas of this unit are used as wildlife habitat. A



few areas are used as pastureland and woodland.

The main limitation for pasture is wetness. Tile drains and
open drains can be used to lower the water table if a
suitable outlet is available. Subsidence is minimized if the
water table is maintained immediately below the root zone
during the growing season and is allowed to return to the
surface during the winter. Wetness limits the choice of plants
and the period of cutting or grazing and increases the risk of
winterkill. Use of proper stocking rates, pasture rotation, and
restricted grazing during wet periods helps to keep the
pasture in good condition.

Red alder is the main woodland species on this unit. On
the basis of a 50-year site curve, the mean site index for red
alder is 87. The highest average growth rate for red alder is
96 cubic feet per acre per year at age 40. Common forest
understory plants are salmonberry, red elderberry, ladyfern,
devilsclub, and trillium.

The main limitation for the harvesting of timber is the
muddiness caused by seasonal soil wetness. Logging
roads require suitable surfacing for year-round use. Rock for
road construction is not readily available on this unit. The
seasonal high water table and ponding limit the use of
equipment to dry periods.

The hazard of windthrow and seedling establishment are
the main concerns for the production of timber. Reforestation
can be accomplished by planting red alder. If seed trees are
present, natural reforestation of cutover areas by red alder
occurs readily. When openings are made in the canopy,
invading brushy plants can prevent the establishment of
seedlings. The seasonal high water table reduces root
respiration, which results in a low survival rate of seedlings.
Because rooting depth is restricted by the seasonal high
water table, trees frequently are subject to windthrow.

This map unit is in capability subclass Vw.

98-Mukilteo Variant muck. This very deep, poorly
drained soil is in backswamps and low areas of flood
plains. Drainage has been patrtially altered by using tile drains
and open ditches. The soil formed in decomposed organic
matter over clayey alluvium. Slope is 0 to 2 percent. The
vegetation in areas not cultivated is mainly shrubs and
water-tolerant hardwoods and conifers. Elevation is 10 to
200 feet. The average annual precipitation is about 30
inches, the average annual air temperature is about 50
degrees F, and the average frost-free season is 160 to 210
days.

Typically, the surface tier is black muck about 9
inches thick. The next 13 inches is black sapric

material. Below this to a depth of 60 inches or more is
greenish gray silty clay. Depth to mineral material ranges
from 16 to 50 inches.

Included in this unit are small areas of Bellingham mucky
silt loam, Snohomish silt loam, Sumas silt loam, and soils
that are very deep to mineral soil material.

Permeability of this Mukilteo Variant soil is moderate in
the organic material and slow in the clayey underlying
material. Available water capacity is high. Effective rooting
depth is limited by a seasonal high water table that is at the
surface to a depth of 18 inches below the surface from
December to March. Runoff is slow, and the hazard of water
erosion is slight. Flooding typically is rare in areas protected
by dikes; however, this soil is subject to occasional, long
periods of flooding in areas not protected by dikes.

This unit is used mainly as cropland. A few areas are used

as hayland, pastureland, and woodland.

The main limitation of this unit for use as cropland is the
seasonal high water table. Most crops common to the area
can be grown in areas where the soil is drained by tiling or
open ditches. In summer supplemental irrigation is required
for maximum production. Sprinkler irrigation is the most
suitable method of applying water. Subsidence is minimized
if the water table is maintained immediately below the root
zone during the growing season and is allowed to return to
the surface during the winter.

Common forage plants on this unit are perennial grasses,
legumes, oats, and corn. Applying animal manure and
returning crop residue to the soil help to maintain fertility.
Animal manure can be properly applied on grass-legume
crops periodically during the growing season. Use of proper
stocking rates, pasture rotation, and restricted grazing during
wet periods helps to keep the pasture in good condition.

Red alder is the main woodland species on this unit. On
the basis of a 50-year site curve, the mean site index for red
alder is estimated to be 90. The highest average growth
rate for red alder is 101 cubic feet per acre per year at age
40. Among the trees of limited extent is western redcedar.
Common forest understory plants are willow, hardhack,
rushes, black cottonwood, and skunkcabbage.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Logging
roads require suitable surfacing for year-round use. Rock
for road construction is not readily available on this unit.
The seasonal high water table and flooding limit the use of
equipment to dry periods.

The hazard of windthrow and seedling establishment are
the main concerns in the production of timber.



Reforestation can be accomplished by planting red alder or
western redcedar. If seed trees are present, natural
reforestation of cutover areas by red alder occurs readily.
When openings are made in the canopy, invading brushy
plants can prevent the establishment of seedlings. The
seasonal high water table reduces root respiration, which
results in a low survival rate of seedlings. Because rooting
depth is restricted by the seasonal high water table, trees
frequently are subject to windthrow.

This map unit is in capability subclass llw.

99-Mundt silt loam, 45 to 75 percent slopes. This
very deep, moderately well drained soil is on dissected
canyonsides. It formed in glaciolacustrine sediment. The
native vegetation is mainly conifers. Elevation is 400 to
1,100 feet. The average annual precipitation is about 75
inches, the average annual air temperature is about 47
degrees F, and the average frost-free season is 160 to 180
days.

Typically, the surface is covered with a mat of leaves and
twigs 0.5 inch thick. The surface layer is dark brown and
olive silt loam 6 inches thick. The subsoil is olive silt loam 26
inches thick. The substratum to a depth of 60 inches or more
is olive silt loam. In some areas the substratum is clayey.

Included in this unit are small areas of Oakes and
Sorensen soils on low mountains, Barneston soils on
outwash terraces, and Rock outcrop.

Permeability of this Mundt soil is moderately slow.
Available water capacity is high. Effective rooting depth is
limited by a perched water table that is at a depth of 24 to
36 inches from December to March. Runoff is rapid, and the
hazard of water erosion is severe.

This unit is used as woodland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is estimated to be 160. On the basis of a 50-year
site curve, the mean site index for Douglas fir is estimated to
be 120. The highest average growth rate for Douglas fir is 170
cubic feet per acre per year at age 65. Among the trees of
limited extent are western hemlock, western redcedar, red
alder, and bigleaf maple. Common forest understory plants
are western swordfern, salal, trailing blackberry, red
elderberry. and vine maple.

The main limitation for the harvesting of timber is
steepness of slope. Material cast to the side ravels and
commonly sloughs when saturated. Cable yarding systems
generally are used on this unit. Steepness of slope restricts
the use of wheeled and tracked equipment in skidding
operations; cable yarding

systems generally are safer and disturb the soil less. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Unsurfaced roads and skid trails are soft when wet.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available on this unit.
Cutbanks may slump when the soil is saturated. Establishing
plant cover on steep cuts and fills reduces erosion. Following
road construction and clearcutting, road failures and
landslides are likely to occur. Steep yarding paths, skid trails,
and firebreaks are subject to rilling and gullying unless they
are protected by plant cover or adequate water bars are
provided. Harvesting systems that lift logs entirely off the
ground reduce the disturbance of the protective layer of duff.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by red alder occurs readily and by western hemlock it occurs
periodically. When openings are made in the canopy,
invading brushy plants can prevent the establishment of
seedlings. Because the rooting depth is restricted by the
perched water table, trees occasionally are subject to
windthrow.

This map unit is in capability subclass Vlle.

100-Nargar loam, 0 to 8 percent slopes. This very
deep, well drained soil is on terraces. It formed in alluvium,
loess. and volcanic ash. The native vegetation is mainly
conifers. Elevation is 50 to 900 feet. The average annual
precipitation is about 65 inches, the average annual air
temperature is about 51 degrees F, and the average frost-
free season is 160 to 200 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 6 inches thick. The surface layer is dark
brown loam 3 inches thick. The subsoil is strong brown and
dark yellowish brown loam 30 inches thick. The substratum
to a depth of 60 inches or more is light olive brown sand.
Depth to sand ranges from 15 to 35 inches. In some areas
the surface layer is gravelly sandy loam or fine sandy loam.

Included in this unit are some areas of Barneston,
Birdsview. and Winston soils on terraces. Also included are
small areas of Nargar soils that have slopes of more than 8
percent and soils that are moderately well drained.

Permeability of this Nargar soil is moderate to the
substratum and moderately rapid through it. Available
water capacity is moderately high to high. Effective



rooting depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight.

Most areas of this unit are used as woodland. A few areas

are used as cropland, hayland, pastureland, and homesites.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas firis 177. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 134. The highest average
growth rate for Douglas fir is 188 cubic feet per acre per year
at age 60. Among the trees of limited extent are western
hemlock, western redcedar, and red alder. Common forest
understory plants are western swordfern. red huckleberry,
ladyfern, vine maple. salal, deer fern, salmonberry, western
brackenfern, and trailing blackberry.

The main limitation for the harvesting of timber is the
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is moist
produces ruts. compacts the soil, and damages the roots of
trees. Unsurfaced roads and skid trails are soft when wet.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available on this unit.
Disturbance of the protective layer of duff can be reduced with
the careful use of wheeled and tracked equipment.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by red alder occurs
readily and by western hemlock it occurs periodically. When
openings are made in the canopy, invading brushy plants can
prevent the establishment of seedlings.

The main limitations of this unit for use as cropland are the
hazard of erosion and droughtiness in summer. This unit is
suited to all crops commonly grown in the survey area.
Returning all crop residue to the soil and using cover crops
help to control erosion, to conserve soil moisture, and to
maintain organic matter content, fertility, and tilth. In
summer supplemental irrigation is required for maximum
production. Sprinkler irrigation is the most suitable method
of applying water.

Common forage plants on this unit are perennial
grasses. legumes, oats, and corn. Use of proper stocking
rates, pasture rotation, and restricted grazing during wet
periods helps to keep the pasture in good condition.
Applying animal manure and returning crop residue to the
soil help to maintain organic matter content, fertility, and
tilth. Animal manure can be properly applied on grass-
legume crops periodically during the growing season.

This unit is well suited to homesite development. The main
limitation for septic tank absorption fields is the risk of
seepage. If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage from
onsite sewage disposal systems.

This map unit is in capability subclass lle.

101-Nookachamps silt loam. This very deep, poorly
drained soil is on flood plains. Drainage has been altered by
tiling. The soil formed in alluvium derived from phyllite and
lacustrine material. Slope is 0 to 2 percent. The vegetation
in areas not cultivated is mainly mixed hardwoods and
conifers. Elevation is 45 to 250 feet. The average annual
precipitation is about 50 inches, the average annual air
temperature is about 50 degrees F, and the average frost-
free season is 160 to 210 days.

Typically, the surface layer is olive brown silt loam 9
inches thick. The subsoil is gray silt loam 23 inches thick, The
substratum to a depth of 60 inches or more is gray silt loam.
In some areas the surface layer is silty clay loam, and in
some areas the substratum has lenses of peat or muck.

Included in this unit are areas of Mukilteo Variant soils,
Sumas soils, and moderately well drained soils on flood
plains. Also included are small areas of Wickersham soils on
alluvial fans and Nookachamps soils that are only partially
drained or are not drained.

Permeability of this Nookachamps soil is slow. Available
water capacity is high. Effective rooting depth is limited by a
seasonal high water table that is at a depth of 6 to 18
inches from November to March; drainage is used to lower
the water table during the growing season. Runoff is slow,
and the hazard of water erosion is slight. This soil is subject
to occasional, brief periods of flooding from December to
April.

This unit is used as hayland, pastureland, and wildlife
habitat.

The main limitations of this unit for hay and pasture are
the seasonal high water table and the hazard of flooding.
The water table limits the use of this unit to annual crops,
grasses, and shallow-rooted legumes. Some areas of the
unit have been partially drained, but adequate drainage
systems have not been maintained. Flooding can be
controlled by use of dikes. Returning all crop residue to the
soil and using cover crops help to conserve soil moisture
and to maintain organic matter content, fertility, and tilth.
Use of proper stocking rates, pasture rotation, and restricted
grazing during wet periods helps to keep the pasture in good
condition. Applying animal manure and returning crop
residue to



the soil help to maintain organic matter content, fertility, and
tilth. Animal manure can be properly applied on grass-
legume crops periodically during the growing season. In
summer supplemental irrigation is required for maximum
production. Sprinkler irrigation is the most suitable method
of applying water.

This unit has potential for use as woodland. On the basis
of a 50-year site curve, the mean site index for red alder
is estimated to be 80. The potential highest average
growth rate for red alder is 84 cubic feet per acre per year at
age 40. The trees of limited extent include western
redcedar, western hemlock, and Sitka spruce. Common
forest understory plants include sweetscented bedstraw,
salmonberry, devilsclub, vine maple, ladyfern, western
swordfern, red huckleberry, and skunkcabbage.

This map unit is in capability subclass Illw.

102-Norma silt loam. This very deep, poorly drained
soil is in drainageways and depressional areas. It formed in
alluvium. Slope is 0 to 3 percent. The native vegetation is
mainly mixed conifers and hardwoods. Elevation is 50 to
1,000 feet. The average annual precipitation is about 50
inches, the average annual air temperature is about 51
degrees F, and the average frost-free season is 160 to 200
days.

Typically, the surface layer is very dark gray and very dark
grayish brown silt loam 11 inches thick. The upper 12
inches of the subsoil is dark grayish brown loam, and the
lower 22 inches is dark grayish brown gravelly sandy loam.
The substratum to a depth of 60 inches or more is dark
grayish brown and very dark grayish brown very gravelly
sandy loam. In some areas the surface layer is mucky loam.

Included in this unit are small areas of Cathcart, Tokul,
and Vanzandt soils on hills and Bellingham and Mukilteo
soils in depressional areas.

Permeability of this Norma soil is moderately rapid.
Available water capacity is moderately high to high. Effective
rooting depth is limited by a seasonal high water table that is
above or near the surface from November to April. Runoff is
ponded, and the hazard of water erosion is slight. This soil
is subject to ponding from November to April.

This unit is used mainly as woodland. Some areas are
used as pastureland and hayland.

Red alder is the main woodland species on this unit. On
the basis of a 50-year site curve, the mean site index for red
alder is estimated to be 90. The highest average growth
rate for red alder is 101 cubic feet per acre per year at age
40. Among the trees of limited extent are western redcedar,
bigleaf maple, and

western hemlock. Common forest understory plants are
skunkcabbage, stinging nettle, salmonberry, red
huckleberry, cascara buckthorn, and willow.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of wheeled
and tracked equipment when the soil is moist produces ruts,
compacts the soil, and damages the roots of trees. Unsurfaced
roads and skid trails are soft when wet. Logging roads
require suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit. The
seasonal high water table and ponding limit the use of
equipment to dry periods.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. If seed trees
are present, natural reforestation of cutover areas by red
alder occurs periodically. Reforestation can be accomplished
by planting western redcedar seedlings. When openings are
made in the canopy, invading brushy plants can prevent the
establishment of seedlings. Seasonal soil wetness and
ponding reduce root respiration, which results in a low
survival rate of seedlings. Because the rooting depth is
restricted by the seasonal high water table, trees frequently
are subject to windthrow.

The main limitation of this unit for use as pastureland or
hayland is the seasonal high water table. Tile drains and
open drains can be used to lower the water table ifa
suitable outlet is available. Use of proper stocking rates,
pasture rotation, and restricted grazing during wet periods
helps to keep the pasture in good condition. In summer
supplemental irrigation is required for maximum production.
Sprinkler irrigation is the most suitable method of applying
water.

This map unit is in capability subclass Viw.

103-Oakes gravelly silt loam, 30 to 65 percent
slopes. This deep, well drained soil is on glacially modified
mountainsides. It formed in colluvium derived from
andesite and argillite containing glacial till and volcanic
ash. The native vegetation is mainly conifers. Elevation is
1,000 to 2,200 feet. The average annual precipitation is
about 75 inches, the average annual air temperature is
about 43 degrees F, and the average frost-free season is
120 to 140 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 2 inches thick. The surface layer is dark
brown gravelly silt loam 3 inches thick. The subsoil is dark
brown, yellowish brown, and dark yellowish brown very
gravelly loam 39 inches thick. The substratum is olive
brown very gravelly loam about 8 inches thick. Argillite is at
a depth of about 50 inches.



Depth to bedrock ranges from 40 to 60 inches. In some areas
the profile is very deep.

Included in this unit are small areas of Montborne soils
that are 20 to 40 inches deep to bedrock and small areas
of Rock outcrop.

Permeability of this Oakes soil is moderate. Available
water capacity is moderate to high. Effective rooting depth
is 40 to 60 inches. Runoff is medium, and the hazard of
water erosion is moderate.

This unit is used as woodland.

Douglas fir and western hemlock are the main woodland
species on this unit. On the basis of a 100-year site curve,
the mean site index is estimated to be 152 for Douglas fir
and 148 for western hemlock. On the basis of a 50-year site
curve, the mean site index is estimated to be 117 for Douglas
fir and 105 for western hemlock. The highest average
growth rate is 161 cubic feet per acre per year for Douglas
fir atage 60 and 234 cubic feet per acre per year for western
hemlock at age 50. Among the trees of limited extent are
western redcedar and red alder. Common forest understory
plants are western swordfern, western brackenfern,
Oregongrape, trailing blackberry, and tall blue huckleberry.

The main limitation for the harvesting of timber is

steepness of slope. Steepness of slope restricts the use of
wheeled and tracked equipment in skidding operations: cable
yarding systems generally are safer and disturb the soil less.
Unsurfaced roads and skid trails are soft when wet. Logging
roads require suitable surfacing for year-round use. Rock for
road construction is readily available on this unit. Material cast
to the side ravels and commonly sloughs when saturated.
Establishing plant cover on steep cuts and fills reduces
erosion. Steep yarding paths, skid trails, and firebreaks are
subject to rifling and gullying unless they are protected by
plant cover or adequate water bars are provided.

Seedling establishment is the main concern in the

production of timber. Reforestation can be accomplished
by planting Douglas fir or western hemlock seedlings. If
seed trees are present, natural reforestation of cutover
areas by western hemlock occurs periodically. When
openings are made in the canopy. invading brushy
plants can delay the establishment of seedlings.

This map unit is in capability subclass Vle.

104-Pilchuck loamy sand. This very deep, excessively
drained soil is on flood plains. It formed in sandy alluvium.
Slopes are 0 to 3 percent. The native vegetation is mainly
mixed hardwoods and conifers with

an understory of shrubs. Elevation is 20 to 500 feet. The
average annual precipitation is about 55 inches, the average
annual air temperature is about 52 degrees F, and the
average frost-free season is 160 to 210 days.

Typically, the surface layer is dark grayish brown loamy
sand 3 inches thick. The upper 40 inches of the underlying
material is dark grayish brown fine sand and sand, and the
lower part to a depth of 60 inches or more is very dark
grayish brown gravely sand. In some areas the surface layer
is sandy loam. In some small areas the underlying material is
very gravelly.

Included in this unit are small areas of Greenwater and
Nargar soils on outwash terraces and small areas of
Riverwash.

Permeability of this Pilchuck soil is rapid. Available water
capacity is low to moderate. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. A seasonal high water table is at a depth of
24 to 48 inches from November to April, during periods
when the water level of the river is high. This soil is subject
to frequent, brief periods of flooding from November to April.

This unit is used mainly as woodland. A few areas
are used as pastureland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 152. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 114. The highest annual
growth rate for Douglas fir is 161 cubic feet per acre per year
at age 60. Among the trees of limited extent are black
cottonwood, red alder, and bigleaf maple. Common forest
understory plants are vine maple, western swordfern,
salmonberry, common snowberry, false Solomons seal, and
stinging nettle.

The main limitation for the harvesting of timber is soil
wetness as a result of seasonal flooding. Seasonal flooding
limits the use of equipment to dry periods. Logging roads
require suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present.
natural reforestation of cutover areas by red alder, black
cottonwood, and bigleaf maple occurs readily. When
openings are made in the canopy, invading brushy plants
can delay the establishment of seedlings. The survival rate
of seedlings may be low in areas where frequent flooding
occurs. The droughtiness of the surface layer reduces the
survival rate of seedlings.



This unit is limited for pasture by droughtiness. In
summer irrigation is needed for maximum production.
Sprinkler irrigation is the most suitable method of applying
water. Water should be applied in amounts sufficient to
wet the root zone but small enough to minimize the
leaching of plant nutrients.

This map unit is in capability subclass IVw.

105-Pilchuck Variant fine sandy loam. This very
deep, moderately well drained soil is on terraces and levees.
It formed in alluvium. Slope is 0 to 3 percent. The vegetation
in areas not cultivated is mainly conifers and shrubs.
Elevation is 10 to 50 feet. The average annual precipitation
is about 30 inches, the average annual air temperature is
about 50 degrees F. and the average frost-free season is 170
to 220 days.

Typically. the surface layer is dark brown fine sandy loam
8 inches thick. The upper 24 inches of the underlying material
is grayish brown and dark gray, stratified loamy fine sand and
fine sand with thin strata of very fine sandy loam, and the
lower part to a depth of 60 inches or more is gray fine sand.
In some small areas the surface layer is 10 inches thick or
more, and in some areas the profile has properties
associated with weathered volcanic ash and is underlain by
sandy or loamy material.

Permeability of this Pilchuck Variant soil is moderately
rapid. Available water capacity is moderate to moderately
high. Effective rooting depth is limited by a seasonal high
water table that is at a depth of 48 to 60 inches from
November to April. The water table has been lowered by
drainage of adjacent lowland areas. Runoff is slow, and the
hazard of water erosion is slight. This soil is subject to
occasional, brief periods of flooding from November to April.

This unit is used mainly as cropland, hayland, and
pastureland. Some areas are used as homesites.

The main limitations of this unit for use as cropland are
droughtiness and the hazard of flooding. Flooding can be
controlled by use of dikes. This unit is suited to all crops
commonly grown in the survey area. Returning all crop
residue to the soil and using cover crops help to conserve soil
moisture and to maintain organic matter content, fertility,
and tilth. In summer supplemental irrigation is required for
maximum production. Sprinkler irrigation is the most suitable
method of applying water.

If this unit is used for hay and pasture, the main limitations
are droughtiness and the hazard of flooding. Flooding can be
controlled by use of dikes. Use of proper stocking rates,
pasture rotation, and restricted grazing during wet periods
helps to keep the pasture in good condition. In summer
supplemental irrigation is

required for maximum production.

This unit has potential for use as woodland. On the basis
of a 100-year site curve, the mean site index for Douglas fir is
estimated to be 153. On the basis of a 50-year site curve,
the mean site index for Douglas fir is estimated to be 115. The
potential highest average growth rate for Douglas fir is 162
cubic feet per acre per year at age 60. Trees of limited
extent include red alder. black cottonwood, and bigleaf
maple. Common forest understory plants include vine maple,
western swordfern, salmonberry, stinging nettle, western
brackenfern, and false Solomons seal.

The main limitation of this unit for use as homesites is
the hazard of flooding. The main limitations for septic tank
absorption fields are the hazard of flooding and the poor
filtering capacity of the soil. Adequate construction and
proper maintenance of dikes reduce the hazard of flooding.
If the density of housing is moderate to high, community
sewage systems are needed to prevent contamination of
water supplies as a result of seepage from onsite sewage
disposal systems.

This map unit is in capability subclass IVw.

106-Pits. This map unit consists of areas that have
been excavated for sand, gravel, or hard rock. Areas are 4 to
100 acres in size.

Included in this unit are small areas of soils that have not
been excavated, areas used as dump sites that are partially
filled, and small ponds where material has been excavated
below the water table.

The water table is at the surface to a depth of more
than 5 feet below the surface. Permeability and available
water capacity are variable. Surface runoff is very rapid to
ponded.

Most areas of this unit are used as wildlife habitat or are still
being mined. Some areas are used for recreation. The
potential is poor for use as cropland, pastureland, and
woodland. Areas are too variable to be rated according to their
potential for recreational and engineering uses. Onsite
evaluation is needed.

This map unit is in capability subclass Vllis.

107-Rinker very channery loam, 30 to 65 percent
slopes. This moderately deep.. well drained soil is on
glaciated mountainsides. It formed in volcanic ash, glacial
till, and colluvium derived from phyllite. The native
vegetation is mainly conifers, Elevation is 1,000 to 2,200
feet. The average annual precipitation is about 75 inches,
the average annual air temperature is about 43 degrees F,
and the average frost-free season is 120 to 150 days.

Typically, the surface is covered with a mat of



needles, leaves, and twigs 5 inches thick. The surface
layer., where mixed to a depth of 7 inches, is brown very
channery loam. The subsoil is dark yellowish brown very
channery loam 11 inches thick. The substratum is light
yellowish brown extremely channery silt loam about 11 inches
thick. Phyllite is at a depth of about 29 inches. Depth to
phyllite ranges from 20 to 40 inches. In some areas the profile
is moderately deep to dense
glacial till.

Included in this unit are some soils that are less than 20
inches deep to bedrock and small areas of Rock outcrop.

Permeability of this Rinker soil is moderate. Available
water capacity is low to moderate. Effective rooting depth is
20 to 40 inches. Runoff is medium, and the hazard of water
erosion is moderate.

This unit is used as woodland and wildlife habitat.

Western hemlock and Douglas fir are the main woodland
species on this unit. On the basis of a 100-year site curve,
the mean site index is 157 for western hemlock and 146 for
Douglas fir. On the basis of a 50-year site curve, the mean
site index is 110 for western hemlock and 107 for Douglas
fir. The highest average growth rate is 249 cubic feet per
acre per year for western hemlock at age 50 and 153 cubic
feet per acre per year for Douglas fir at age 60. Among the
trees of limited extent are western redcedar, red alder, and
bigleaf maple. Common forest understory plants are salal.
Oregongrape, western swordfern, western brackenfern, and
vine maple.

The main limitation for the harvesting of timber is steepness
of slope. Steepness of slope restricts the use of wheeled and
tracked equipment in skidding operations:: cable yarding
systems generally are safer and disturb the soil less. Logging
roads require suitable surfacing for year-round use. Rock for
road construction is not readily available on this unit.
Establishing plant cover on steep cuts and fills reduces
erosion. Steep yarding paths, skid trails, and firebreaks are
subject to rilling and gullying unless they are protected by
plant cover or adequate water bars are provided.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock or
Douglas fir seedlings. If seed trees are present, natural
reforestation of cutover areas by western hemlock occurs
periodically. Seedlings planted in the less fertile subsoil
exhibit poor growth and vigor. When openings are made in
the canopy, invading brushy plants can delay the
establishment of seedlings. Because the rooting depth is
restricted by bedrock, trees occasionally are subject to
windthrow.

This map unit is in capability subclass Vle.

108-Riverwash. This map unit is on active river
bottom lands that are frequently flooded. Areas are 4 to 200
acres in size. Most areas are not vegetated, but some areas
support scattered shrubs, grasses, and small trees.
Elevation is 10 to 400 feet. The average annual
precipitation is 30 to 90 inches, the average annual air
temperature is about 50 degrees F, and the average frost-
free season is 130 to 220 days.

Typically. the areas of Riverwash consist of stratified
cobbles, pebbles, silt, and sand to a depth of 60 inches or
more.

Included in this unit are small areas of Pilchuck soils on
flood plains and Snoqualmie soils and Xerorthents on low
terraces.

Permeability is very rapid. Available water capacity is very
low. Runoff is slow.

This unit is used mainly as wildlife habitat and
recreation. The potential is very poor for use as
cropland, pastureland, or woodland.

This map unit is in capability subclass VIlliw.

109-Rock outcrop. This map unit is on mountainsides
and ridgetops. Slope is 50 to 100 percent or more. Areas are
irregular in shape and are 5 to 30 acres in size. Elevation is
near sea level to 4,500 feet.

Typically, the areas of Rock outcrop consist of exposures
of argillite, phyllite, granite, or metasedimentary rock. Runoff
is rapid.

This map unit is in capability subclass Vllls.

110-Rubble land. This map unit is on talus slopes at
the base of areas of Rock outcrop. Slope is 30 to 100
percent. The native vegetation is mainly sparse
huckleberry, fireweed, and grasses. Elevation is 3,000 to
4,500 feet. The annual precipitation ranges from 60 to 90
inches, the average annual air temperature is about 43
degrees F, and the frost-free season is 90 to 130 days.

Typically, the areas of Rubble land consist of loosely piled
angular stones and boulders to a depth of 60 inches or
more.

Included in this unit are small areas that have soil
material at a depth of less than 60 inches. Also included are
small areas of Rock outcrop.

Permeability is very rapid. Available water capacity is very
low. Runoff is slow.

This unit is used as wildlife habitat.

This map unit is in capability subclass Vllis.



111-Saar gravelly silt loam, 3 to 30 percent slopes.
This moderately deep, moderately well drained soil is on
glacially modified mountainsides. It formed in volcanic ash,
colluvium, and glacial till. The native vegetation is mainly
conifers. Elevation is 3,100 to 4,500 feet. The average
annual precipitation is about 95 inches, the average annual
air temperature is about 39 degrees F, and the average
frost-free season is 90 to 110 days.

Typically, the surface is covered with a mat of needles
and twigs 9 inches thick. The surface layer, where mixed to
a depth of 6 inches, is reddish brown gravelly silt loam. The
upper 9 inches of the subsoil is dark reddish brown and dark
brown very gravelly loam, and the lower 8 inches is dark
yellowish brown very gravelly loam. Light olive brown, dense
glacial till that crushes to extremely gravelly sandy loam is at
a depth of about 23 inches. Depth to dense glacial till
ranges from 20 to 40 inches.

Included in this unit are small areas of Clendenen,

Humskel, and Kindy soils on mountainsides. Also
included are small areas of Rock outcrop.

Permeability of this Saar soil is moderate above the dense
glacial till and very slow through the till. Available water
capacity is low to moderately high. Effective rooting depth is
20 to 40 inches. Runoff is slow, and the hazard of water
erosion is slight. Water is perched above the dense glacial till
at a depth of 18 to 36 inches from November to May.

This unit is used as woodland.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the mean site
index for western hemlock is estimated to be 105. On the
basis of a 50-year site curve, the mean site index for western
hemlock is estimated to be 75. The highest average growth
rate for western hemlock is 151 cubic feet per acre per year at
age 60. Among the trees of limited extent are Pacific silver fir,
mountain hemlock, and western redcedar. Common forest
understory plants are currant.. tall blue huckleberry,
clubmoss, deer fern, and queencup beadlily.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Unsurfaced roads and skid trails are soft when wet.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available on this unit.
Winter snowpack limits the use of equipment and restricts
access.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber.

Reforestation can be accomplished by planting western
hemlock or noble fir seedlings. If seed trees are present,
natural reforestation of cutover areas by western hemlock and
Pacific silver fir occurs periodically. Low soil temperature in
summer, deep snowpack, and a short growing season
reduce the survival rate of planted and natural seedlings and
delay their establishment. Because the rooting depth is
restricted by the dense glacial till, trees occasionally are
subject to windthrow.

This map unit is in capability subclass Vle.

112-Saar gravelly silt loam, 30 to 65 percent slopes.
This moderately deep, moderately well drained soil is on
glacially modified mountainsides. It formed in volcanic ash,
colluvium, and glacial till. The native vegetation is mainly
conifers. Elevation is 3,100 to 4,500 feet. The average
annual precipitation is about 95 inches, the average annual
air temperature is about 39 degrees F, and the average
frost-free season is 90 to 110 days.

Typically, the surface is covered with a mat of needles
and twigs 4 inches thick. The surface layer, where mixed to a
depth of 6 inches is brown gravelly silt loam. The upper 6
inches of the subsoil is reddish brown gravelly silt loam, the
next 6 inches is strong brown very gravelly silt loam, and the
lower 8 inches is yellowish brown very gravelly loam. Light
olive brown, dense glacial till that crushes to extremely
gravelly loam is at a depth of about 26 inches. Depth to
dense glacial till ranges from 20 to 40 inches. In some
areas the surface layer is very gravelly silt loam or very
gravelly loam.

Included in this unit are small areas of Clendenen,
Humskel, and Kindy soils on mountains. Also included are
small areas of Rock outcrop and Rubble land.

Permeability of this Saar soil is moderate above the dense
glacial till and very slow through the till. Available water
capacity is low to moderately high. Effective rooting depth is
20 to 40 inches. Runoff is medium, and the hazard of water
erosion is moderate. Water is perched above the dense
glacial till at a depth of 18 to 36 inches from November to
May.

This unit is used as woodland.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the mean site
index for western hemlock is estimated to be 105. On the
basis of a 50-year site curve, the mean site index for
western hemlock is estimated to be 75. The highest
average growth rate for western hemlock is 151 cubic feet per
acre per year at age 60. Among the trees of limited extent are
Pacific silver fir, mountain hemlock,



and western redcedar. Common forest understory plants are
currant, tall blue huckleberry, clubmoss, deer fern. and
queencup beadlily.

The main limitation for the harvesting of timber is
steepness of slope. When harvesting timber, steepness of
slope restricts the use of wheeled and tracked equipment in
skidding operations; cable yarding systems generally are
safer and disturb the soil less. Use of wheeled and tracked
equipment when the soil is moist produces ruts, compacts
the soil, and damages the roots of trees. Logging roads
require suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit. Material
cast to the side ravels and commonly sloughs when
saturated. Cutbanks may slump when the soil is saturated.
Establishing plant cover on steep cuts and fills reduces
erosion. Steep yarding paths, skid trails, and firebreaks are
subject to rilling and gullying unless they are protected by
plant cover or adequate water bars are provided. Winter
snowpack limits the use of equipment and restricts access.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock or noble
fir seedlings. If seed trees are present, natural reforestation
of cutover areas by western hemlock and Pacific silver fir
occurs periodically. Low soil temperature in summer, deep
snowpack,, and a short growing season reduce the survival
rate of planted and natural seedlings and delay their
establishment. Because the rooting depth is restricted by the
dense glacial till, trees occasionally are subject to windthrow.

This map unit is in capability subclass Vle.

113-Saar Variant very stony loamy sand, 30 to 65
percent slopes. This very deep, well drained soil is on
glaciated mountainsides. It formed in volcanic ash and
glacial till influenced by granite. The native vegetation is
mainly conifers. Elevation is 2,200 to 4,000 feet. The
average annual precipitation is about 90 inches, the
average annual air temperature is about 38 degrees F, and
the average frost-free season is 85 to 110 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 11 inches thick. The surface layer is
brown very stony loamy sand 4 inches thick. The upper 8
inches of the subsoil is dark reddish brown very stony silt
loam, and the lower 12 inches is strong brown and dark
yellowish brown very stony sandy loam. The substratum is
olive brown very stony sandy loam 12 inches thick. Below
this to a depth of 60 inches or

more is light olive brown, weakly compacted glacial till that
crushes to very stony loamy sand. In some areas the
surface layer is very stony sandy loam.

Included in this unit are some soils that have dense
glacial till or granite at a depth of 20 to 40 inches and
some soils that have a very cobbly sand subsoil. Also
included are small areas of Rubble land and Rock outcrop.

Permeability of this Saar Variant soil is moderately
slow. Available water capacity is low to moderately high.
Effective rooting depth is 60 inches or more. Runoff is
medium, and the hazard of water erosion is moderate.

This unit is used as woodland.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the mean site
index for western hemlock is 90. On the basis of a 50-year
site curve, the mean site index for western hemlock is 60. The
highest average growth rate for western hemlock is 105
cubic feet per acre per year at age 60. Among the trees of
limited extent is Pacific silver fir. Common forest understory
plants are bunchberry dogwood, salmonberry, deer fern,
northern twinflower, and tall blue huckleberry.

The main limitation for the harvesting of timber is
steepness of slope. Steepness of slope restricts the use of
wheeled and tracked equipment in skidding operations: cable
yarding systems generally are safer and disturb the soil less.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available on this
unit. Material cast to the side ravels and commonly sloughs
when saturated. Establishing plant cover on steep cuts and
fills reduces erosion. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless they are
protected by plant cover or adequate water bars are provided.
Winter snowpack limits the use of equipment and restricts
access.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting western hemlock or noble fir seedlings. If seed trees
are present, natural reforestation of cutover areas by western
hemlock and Pacific silver fir occurs periodically. Seedlings
planted in the less fertile subsoil exhibit poor growth and
vigor. The droughtiness of the surface layer reduces the
survival rate of seedlings, especially on south- and
southwest-facing side slopes. When openings are made in
the canopy, invading brushy plants can delay the
establishment of seedlings.

This map unit is in capability subclass Vls.



114-Samish silt loam. This very deep, somewhat
poorly drained soil is on stream terraces. Drainage has
been partially altered by use of tile and open ditches. The
soil formed in alluvium derived from phyllite and talc.
Slope is 0 to 3 percent. The vegetation in areas not
cultivated is mainly mixed hardwoods and conifers.
Elevation is 45 to 400 feet. The average annual precipitation
is about 45 inches, the average annual air temperature is
about 50 degrees F, and the average frost-free season is
160 to 200 days.

Typically, the surface layer is dark gray silt loam 8 inches
thick, The upper 15 inches of the underlying material is gray
silt loam. and the lower part to a depth of 60 inches or
more is dark gray and greenish gray. stratified very fine
sandy loam and silt loam.

Included in this unit are some soils that have a sandy
underlying material, soils that are silt throughout, and soils
that are not artificially drained. Also included are small areas
of Mukilteo Variant muck in depressional areas and
Wickersham soils on alluvial fans.

Permeability of this Samish soil is moderately slow.
Available water capacity is high. Effective rooting depth is
limited by a seasonal high water table that is at a depth of
12 to 18 inches from November to May. Runoff is slow. and
the hazard of water erosion is slight. This soil is subject to
occasional. brief periods of flooding from November to April.

This unit is used as cropland., hayland, and
pastureland.

The main limitations of this unit for use as cropland are the
seasonal high water table and the hazard of flooding. If
adequate drainage systems and dikes are used. this soil is
suited to all crops commonly grown in the survey area.
Protecting the unit from flooding and providing drainage
facilitate timely field operations and increase yields of
climatically adapted cultivated crops. Tile drains and open
drains can be used to lower the water table if a suitable
outlet is available. Flooding can be controlled by use of dikes.
Returning all crop residue to the soil and using cover crops
help to maintain organic matter content, fertility, and tilth.
Crusting of the surface and compaction of the soil can be
reduced by returning crop residue to the soil and by using
minimum tillage. In summer supplemental irrigation is
required for maximum production. Sprinkler irrigation is the
most suitable method of applying water.

Common forage plants on this unit are perennial
grasses, legumes, oats, and corn. Applying animal
manure and returning crop residue to the soil help to
maintain organic matter content, fertility, and tilth. Animal
manure can be properly applied on grass-legume crops
periodically during the growing season.

Use of proper stocking rates, pasture rotation, and
restricted grazing during wet periods helps to keep the
pasture in good condition.

This unit has potential for use as woodland. Red alder
is the main woodland species. On the basis of a 50-year site
curve, the mean site index for red alder is estimated to be
85. The potential highest average growth rate for red alder
is 92 cubic feet per acre per year atage 40. The trees of
limited extent include western redcedar and Sitka spruce.
Common forest understory plants include salmonberry,
false Solomons seal, ladyfern, western swordfern, and
Indian plum.

This map unit is in capability subclass llw.

115-Sandun very gravelly sandy loam, 30 to 65
percent slopes. This very deep, well drained soil is on
glacially modified mountain foot slopes. ltformed in loess,
volcanic ash, and glacial till derived from dunite. The
vegetation in areas not cultivated is mainly conifers.
Elevation is 1,200 to 2,200 feet. The average annual
precipitation is about 80 inches, the average annual air
temperature is about 43 degrees F, and the average frost-
free season is 90 to 140 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 5 inches thick. The upper 4 inches of the
subsoil is dark brown very gravelly sandy loam, and the lower
16 inches is strong brown and light olive brown very cobbly
sandy loam. The upper 14 inches of the substratum is
yellowish brown very cobbly coarse sandy loam, and the
lower part to a depth of 60 inches or more is light olive
brown very gravelly sand.

Included in this unit are some soils that are
moderately deep to dunite or dense glacial till.

Permeability of this Sandun soil is moderately rapid in the
subsoil and very rapid in the substratum. Available water
capacity is low to moderately high. Effective rooting depth
is 60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

This unit is used as woodland.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the mean site
index for western hemlock is estimated to be 120. On the
basis of a 50-year site curve, the mean site index for
western hemlock is estimated to be 95. The highest
average growth rate for western hemlock is 180 cubic feet
per acre per year atage 50. Among the trees of limited extent
are Douglas fir and red alder. Common forest understory
plants are salal, red huckleberry, and western swordfern.

The main limitation for the harvesting of timber is
steepness of slope. Steepness of slope restricts the use of
wheeled and tracked equipment in skidding



operations: cable yarding systems generally are safer and
disturb the soil less. Logging roads require suitable surfacing
for year-round use. Rounded rock for road construction is
readily available on this unit. Establishing plant cover on
steep cuts and fills reduces erosion. Steep yarding paths,
skid trails, and firebreaks are subject to rilling and gullying
unless they are protected by plant cover or adequate water
bars are provided.

Seedling mortality is the main concern in the production
of timber. Reforestation can be accomplished by planting
western hemlock or Douglas fir seedlings. If seed trees are
present, natural reforestation of cutover areas by western
hemlock occurs periodically. The droughtiness of the surface
layer reduces the survival rate of seedlings. Seedlings and
trees on this unit exhibit poor survival, growth, and vigor.

This map unit is in capability subclass Vle.

116-Sauk silt loam. This very deep, well drained soil is
on terraces. It formed in volcanic ash and alluvium. Slope is
0 to 3 percent. The native vegetation is mainly mixed
conifers and hardwoods. Elevation is 200 to 500 feet. The
average annual precipitation is about 75 inches, the
average annual air temperature is about 52 degrees F, and
the average frost-free season is 150 to 190 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 4 inches thick. The surface layer, where
mixed to a depth of 6 inches, is brown silt loam. The subsoil is
yellowish brown silt loam 12 inches thick. The substratum to a
depth of 60 inches or more is olive brown silt loam. In some
areas the surface layer is gravelly silt loam, in some areas
the surface layer is dark colored and the subsoil is stratified
silt and sand, and in some areas the substratum is gravelly.

Included in this unit are small areas of Pilchuck soils on
flood plains. Barneston and Birdsview soils on outwash
terraces. and soils that are flooded occasionally by creek
overflow.

Permeability of this Sauk soil is moderate. Available water
capacity is high. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight.

This unit is used as woodland. hayland, pastureland,
cropland. and homesites.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is estimated to be 173. On the basis of a 50-year
site curve, the mean site index for Douglas fir is estimated to
be 130. The highest average

growth rate for Douglas fir is 184 cubic feet per acre per year
at age 60. Among the trees of limited extent are bigleaf
maple, red alder, western hemlock, and western redcedar.
Common forest understory plants are Oregongrape, western
brackenfern, western swordfern, and salmonberry.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Unsurfaced roads and skid trails are soft when wet.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available on this
unit.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas by red alder occurs
readily and by western hemlock it occurs periodically. When
openings are made in the canopy, invading brushy plants
can prevent the establishment of seedlings.

This unit is well suited to hay and pasture. Use of proper
stocking rates, pasture rotation, and restricted grazing
during wet periods helps to keep the pasture in good
condition. In summer supplemental irrigation is required for
maximum production. Sprinkler irrigation is the most suitable
method of applying water.

This unit is well suited to cropland. It is suited to all
crops commonly grown in the survey area. Returning all crop
residue to the soil and using cover crops help to maintain
organic matter content, fertility, and tilth. In summer
supplemental irrigation is required for maximum production.
Sprinkler irrigation is the most suitable method of applying
water. Crusting of the surface and compaction of the soil
can be reduced by returning crop residue to the soil and by
using minimum tillage.

This unit is well suited to homesite development.

This map unit is in capability subclass llc.

117-Saxon silt loam, 0 to 30 percent slopes. This
very deep, moderately well drained soil is on terraces and
hills. It formed in volcanic ash underlain by
glaciolacustrine sediment. The native vegetation is mainly
conifers. Elevation is 800 to 2,000 feet. The average
annual precipitation is about 70 inches, the average
annual air temperature is about 43 degrees F, and the
average frost-free season is 100 to 120 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 9 inches thick. The surface layer.
where mixed, is pinkish gray silt loam 3 inches



thick. The subsoil is yellowish red and strong brown silt loam 6
inches thick. The upper 12 inches of the substratum is light
yellowish brown silt loam, and the lower part to a depth of 60
inches or more is light gray and light olive gray silty clay
loam. Depth to lacustrine sediment ranges from 8 to 20
inches. In some areas the substratum is stratified with sand
and silt.

Included in this unit are small areas of soils that are
underlain by cemented, dense glacial till, Oakes and
Sorensen soils on low mountains, and Skykomish soils on
glacial outwash terraces.

Permeability of this Saxon soil is moderately slow.
Available water capacity is high. Effective rooting depth is
limited by a perched water table that is at a depth of 18 to
24 inches from December to June. Runoff is slow, and the
hazard of water erosion is slight.

This unit is used as woodland.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the mean site
index for western hemlock is 152. On the basis of a 50-year
site curve, the mean site index for western hemlock is 107.
The highest average growth rate for western hemlock is 241
cubic feet per acre per year at age 50. Among the trees of
limited extent is Douglas fir. Common forest understory plants
are tall blue huckleberry, red huckleberry, princes pine,
western swordfern, and deer fern.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of wheeled
and tracked equipment when the soil is moist produces
ruts., compacts the soil, and damages the roots of trees.
Unsurfaced roads and skid trails are soft when wet. Logging
roads require suitable surfacing for year-round use. Rock for
road construction is not readily available on this unit. The
perched water table limits the use of equipment to dry
periods. Disturbance of the protective layer of duff can be
reduced with the careful use of wheeled and tracked
equipment.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock or
Douglas fir seedlings. If seed trees are present, natural
reforestation of cutover areas by western hemlock occurs
periodically. When openings are made in the canopy,
invading brushy plants can delay the establishment of
seedlings. Because the rooting depth is restricted by the
perched water table., trees occasionally are subject to
windthrow.

This map unit is in capability subclass [Ve.

118-Sedrowoolley silt loam. This very deep,
moderately well drained soil is on alluvial terraces. It

formed in alluvium. Slope is 0 to 3 percent. The vegetation in
areas not cultivated is mainly conifers and shrubs. Elevation
is 10 to 50 feet. The average annual precipitation is about
32 inches, the average annual air temperature is about 51
degrees F, and the average frost-free season is 160 to 210
days.

Typically, the surface layer is dark grayish brown silt loam

10 inches thick. The underlying material to a depth of 60
inches or more is olive brown, dark grayish brown, and
grayish brown, stratified very fine sandy loam and silt loam.
In some areas the surface layer is fine sandy loam, and in
some areas the surface layer is thick.

Included in this unit are some soils that are underlain by
sandy material, soils that are protected from flooding, and
soils that have slopes of more than 3 percent.

Permeability of this Sedrowoolley soil is moderate.
Available water capacity is high. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. A seasonal high water table is at a depth of
36 to 60 inches from November to May. Channeling and
deposition are common along streambanks. This soil is
subject to occasional, brief periods of flooding from
November to April.

This unit is used as cropland, hayland, and
pastureland.

The main limitation of this unit for use as cropland is the
hazard of flooding. Flooding can be controlled by use of
dikes. This unit is suited to all crops commonly grown in the
survey area. Returning all crop residue to the soil and using
cover crops help to maintain organic matter content, fertility,
and tilth. Crusting of the surface and compaction of the soil
can be reduced by returning crop residue to the soil and by
using minimum tillage.

Common forage plants on this unit are perennial
grasses, legumes, oats, and corn. Applying animal manure
and returning crop residue to the soil help to maintain
organic matter content, fertility, and tilth. Animal manure
can be properly applied on grass-legume crops
periodically during the growing season. Use of proper
stocking rates, pasture rotation, and restricted grazing
during wet periods helps to keep the pasture in good
condition.

This unit has potential for use as woodland. On the basis
of a 100-year site curve, the mean site index for Douglas fir
is estimated to be 174. On the basis of a 50-year site curve,
the mean site index for Douglas fir is estimated to be 130.
The potential highest average growth rate for Douglas fir is
185 cubic feet per acre per year at age 60. Trees of limited
extent include western redcedar, western hemlock, and red
alder. Common forest understory plants include western
swordfern,



western brackenfern, ladyfern, geranium, trailing
blackberry, Oregongrape, and salal. This map unit is
in capability subclass llw.

119-Sehome loam, 0 to 8 percent slopes. This
moderately deep, moderately well drained soil is on
glaciated hills. It formed in volcanic ash and loess
underlain by glacial till. The native vegetation is mainly
mixed conifers and hardwoods. Elevation is 200 to 1,100
feet. The average annual precipitation is about 55 inches.
the average annual air temperature is about 51 degrees F.
and the average frost-free season is 140 to 180 days.

Typically, the surface is covered with a mat of leaves and
twigs 2 inches thick. The surface layer, where mixed to a
depth of 6 inches, is strong brown loam. The upper 9 inches of
the subsoil is strong brown loam, and the lower 13 inches is
yellowish brown gravelly loam. Light olive gray, dense
glacial till that crushes to gravelly loam is at a depth of about
28 inches. Depth to dense glacial till ranges from 24 to 40
inches. In some areas the surface layer is gravelly loam or
gravelly silt loam.

Included in this unit are some soils that have a clayey
or very gravelly sand substratum and soils that are poorly
drained. Also included are small areas of soils that have
slopes of more than 8 percent.

Permeability of this Sehome soil is moderate to the dense
glacial till and very slow through the till. Available water
capacity is moderately high and high. Effective rooting depth
is 24 to 40 inches. Runoff is slow, and the hazard of water
erosion is slight. Water is perched above the dense glacial till
at a depth of 24 to 36 inches from December to April.

Most areas of this unit are used as woodland. A few areas are
used as hayland, pastureland, and homesites.

Douglas fir is the main woodland species on this unit.
On the basis of a 100-year site curve, the mean site index
for Douglas fir is 182. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 135. The highest average
growth rate for Douglas fir is 193 cubic feet per acre per year
at age 60. Among the trees of limited extent are western
hemlock, red alder, western redcedar. and bigleaf maple.
Common forest understory plants are salal, Oregongrape,
western swordfern, vine maple, trailing blackberry, and
salmon berry.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Unsurfaced roads and skid trails are soft

when wet. Logging roads require suitable surfacing for year-
round use. Rock for road construction is not readily available
on this unit.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by red alder occurs readily. When openings are made in the
canopy, invading brushy plants can prevent the
establishment of seedlings. Trees occasionally are subject
to windthrow during periods when the soil is excessively wet
and the winds are strong.

This unit is well suited to hay and pasture. Proper
stocking rates, pasture rotation, and restricted grazing
during wet periods help to keep the pasture in good
condition and to protect the soil from erosion. In summer
supplemental irrigation is required for maximum
production. Sprinkler irrigation is the most suitable method
of applying water.

This unit is limited for homesite development mainly by
the very slow permeability of the dense glacial till and the
perched water table. Septic tank absorption fields do not
function properly because of wetness and the very slow
permeability. Also, effluent from the absorption fields may
contaminate ground water. Community sewage systems are
needed.

This map unit is in capability subclass lle.

120-Sehome loam, 8 to 15 percent slopes. This
moderately deep, moderately well drained soil is on
glaciated hills. It formed in volcanic ash and loess underlain
by glacial till. The native vegetation is mainly mixed conifers
and hardwoods. Elevation is 200 to 1,100 feet. The average
annual precipitation is about 55 inches, the average annual
air temperature is about 51 degrees F, and the average
frost-free season is 140 to 180 days.

Typically, the surface is covered with a mat of leaves and
twigs 2 inches thick. The surface layer, where mixed to a
depth of 6 inches, is strong brown loam. The upper 9
inches of the subsoil is strong brown loam, and the lower
13 inches is yellowish brown gravelly loam. Light olive gray,
dense glacial till that crushes to gravelly loam is at a depth of
about 28 inches. Depth to dense glacial till ranges from 24
to 40 inches. In some areas the surface layer is gravelly loam
or gravelly silt loam.

Included in this unit are some soils that have a clayey
or very gravelly sand substratum and soils that are poorly
drained. Also included are small areas of soils that have
slopes of more than 15 percent.



Permeability of this Sehome soil is moderate to the dense
glacial till and very slow through the till. Available water
capacity is moderately high to high. Effective rooting depth is
24 to 40 inches. Runoff is medium, and the hazard of water
erosion is moderate. Water is perched above the dense
glacial till at a depth of 24 to 36 inches from December to
April.

Most areas of this unit are used as woodland. A few areas

are used as hayland, pastureland, and homesites.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 182. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 135. The highest average
growth rate for Douglas fir is 193 cubic feet per acre per year
at age 60. Among the trees of limited extent are western
hemlock, red alder, western redcedar, and bigleaf maple.
Common forest understory plants are salal, Oregongrape,
western swordfern, vine maple, trailing blackberry, and
salmon berry.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of wheeled
and tracked equipment when the soil is moist produces ruts.
compacts the soil, and damages the roots of trees.
Unsurfaced roads and skid trails are soft when wet. Logging
roads require suitable surfacing for year-round use. Rock for
road construction is not readily available on this unit.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by red alder occurs readily. When openings are made in the
canopy, invading brushy plants can prevent the establishment
of seedlings. Trees occasionally are subject to windthrow
during periods when the soil is excessively wet and the winds
are strong.

The main limitation for hay and pasture is the hazard of
erosion. Proper stocking rates, pasture rotation, and
restricted grazing during wet periods help to keep the
pasture in good condition and to protect the soil from
erosion. Seedbed preparation should be on the contour or
across the slope where practical. In summer supplemental
irrigation is required for maximum production. Sprinkler
irrigation is the most suitable method of applying water.

This unit is limited for homesite development mainly by the
very slow permeability of the dense glacial till and the
perched water table. Septic tank absorption fields do not
function properly because of wetness and the very slow
permeability. Effluent from the absorption

fields may contaminate ground water. Community
sewage systems are needed. This map unit is in
capability subclass llle.

121-Sehome gravelly loam, 15 to 30 percent slopes.
This moderately deep, moderately well drained soil is on
glaciated hills. It formed in volcanic ash and loess
underlain by glacial till. The native vegetation is mainly
mixed conifers and hardwoods. Elevation is 200 to 1,100
feet. The average annual precipitation is about 55 inches.
the average annual air temperature is about 51 degrees F,
and the average frost-free season is 140 to 180 days.

Typically, the surface is covered with a mat of leaves and
twigs 1 inch thick. The surface layer is dark brown gravelly
loam 3 inches thick. The subsoil is strong brown and
yellowish brown gravelly loam 25 inches thick. Light gray,
dense glacial till that crushes to gravelly loam is ata depth of
about 28 inches. Depth to dense glacial till ranges from 24 to
40 inches. In some areas the surface layer is loam or silt
loam.

Included in this unit are some soils that have a clayey or
very gravelly sand substratum and soils that are more than 40
inches deep to dense glacial till. Also included are small areas
of soils that have slopes of less than 15 percent.

Permeability of this Sehome soil is moderate to the dense
glacial till and very slow through the till. Available water
capacity is moderate to high. Effective rooting depth is 24 to
40 inches. Runoff is medium, and the hazard of water
erosion is moderate. Water is perched above the dense
glacial till at a depth of 24 to 36 inches from December to April.

This unit is used mainly as woodland. A few areas are
used as pastureland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 182. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 135. The highest average
growth rate for Douglas fir is 193 cubic feet per acre per year
at age 60. Among the trees of limited extent are western
hemlock, red alder, western redcedar, and bigleaf maple.
Common forest understory plants are salal, Oregongrape,
western swordfern, vine maple, trailing blackberry, and
salmonberry.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is wet
produces ruts, compacts the soil, and damages the roots
of trees. Unsurfaced roads and skid trails are soft when wet.
Logging roads require suitable surfacing for



year-round use. Rock for road construction is not
readily available on this unit.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by red alder occurs readily. When openings are made in the
canopy, invading brushy plants can prevent the establishment
of seedlings. Trees occasionally are subject to windthrow
during periods when the soil is excessively wet and the winds
are strong.

If this unit is used for pasture, use of proper stocking rates.
pasture rotation, and restricted grazing during wet periods
helps to keep the pasture in good condition and
to protect the soil from erosion. In summer supplemental
irrigation is required for maximum production. Sprinkler
irrigation is the most suitable method of applying water.

This map unit is in capability subclass IVe.

122-Sehome gravelly loam, 30 to 65 percent slopes.
This moderately deep, moderately well drained soil is on
glaciated hills and low mountainsides. It formed in volcanic
ash and loess underlain by glacial till. The native vegetation is
mainly mixed conifers and hardwoods. Elevation is 200 to
1,100 feet. The average annual precipitation is about 55
inches, the average annual air temperature is about 51
degrees F, and the average frost-free season is 140 to 180
days.

Typically, the surface is covered with a mat of leaves and
twigs 1 inch thick. The surface layer is dark brown gravelly
loam 3 inches thick. The subsoil is strong brown and
yellowish brown gravelly loam 25 inches thick. Light gray.
dense glacial till that crushes to gravelly loam is at a depth of
about 28 inches. Depth to dense glacial till ranges from 24 to
40 inches. In some areas the surface layer is loam or silt
loam.

Included in this unit are some soils that have a very
gravelly sand substratum, soils that are more than 40
inches deep to dense glacial till, and soils that have phyllite
fragments in the profile. Also included are small areas of
soils that have slopes of less than 30 percent.

Permeability of this Sehome soil is moderate to the dense
glacial till and very slow through the till. Available water
capacity is moderate to high. Effective rooting depth is 24 to
40 inches. Runoff is medium, and the hazard of water erosion
is moderate. Water is perched above the dense glacial till at a
depth of 24 to 36 inches from December to April.

This unit is used as woodland.

Douglas fir is the main woodland species on this unit.

On the basis of a 100-year site curve, the mean site index for
Douglas fir is 182. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 135. The highest average
growth rate for Douglas fir is 193 cubic feet per acre per year
at age 60. Among the trees of limited extent are western
hemlock, red alder, western redcedar, and bigleaf maple.
Common forest understory plants are salal, Oregongrape,
western swordfern, vine maple, trailing blackberry, and
salmon berry.

The main limitation for the harvesting of timber is
steepness of slope. Material cast to the side ravels and
commonly sloughs when saturated. Steepness of slope
restricts the use of wheeled and tracked equipment in
skidding operations; cable yarding systems generally are
safer and disturb the soil less. Use of wheeled and tracked
equipment when the soil is moist produces ruts, compacts
the soil, and damages the roots of trees. Unsurfaced roads
and skid trails are soft when wet. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit. Cutbanks
may slump when the soil is saturated. Establishing plant
cover on steep cuts and fills reduces erosion.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by red alder occurs readily. When openings are made in the
canopy, invading brushy plants can prevent the
establishment of seedlings. Trees occasionally are subject
to windthrow during periods when the soil is excessively wet
and the winds are strong.

This map unit is in capability subclass Vle.

123-Skagit silt loam. This very deep, poorly drained soil
is on flood plains and deltas. Drainage has been altered by
use of tile and open ditches. This soil is partially protected
from flooding. It formed in recent alluvium and volcanic
ash. Slope is 0 to 1 percent. The vegetation in areas not
cultivated is mainly hardwoods and conifers. Elevation is 0
to 50 feet. The average annual precipitation is about 32
inches, the average annual air temperature is about 51
degrees F, and the average frost-free season is 160 to 210
days.

Typically, the surface layer is very dark grayish brown and
dark brown silt loam about 12 inches thick. The upper 8
inches of the underlying material is gray silt loam, the next
6 inches is gray silty clay loam, the next 24 inches is gray
silt loam, and the lower part to a depth of 60 inches or more
is dark gray very fine sandy



Figure 4.-Broccoli in an area of Skagit silt loam.

loam. In some areas the surface layer is silty clay loam.

Included in this unit are some soils that are very strongly
acid or are salt-affected in the underlying material and soils
that are sandy or have strata of muck or peat in the
underlying material. Also included are small areas of Field
and Tacoma soils, drained soils on flood plains, Mt. Vernon
soils on flood plains and natural levees, and Skagit soils
that are subject to ponding in winter.

Permeability of this Skagit soil is moderate. Available
water capacity is high. Effective rooting depth is limited by
a seasonal high water table that is at a depth of 6 to 24
inches from November to March. Runoff is slow, and the
hazard of water erosion is slight. During the growing season,
the water table is lowered to a depth of about 36 to 60
inches. Flooding is rare in areas protected by dikes; however,
this soil is subject to frequent, long periods of flooding in
areas not protected by dikes and in areas that receive runoff
from adjacent uplands.

Most areas of this unit are used as cropland (fig. 4).

A few areas are used as hayland, pastureland, and
homesites.

This unit is well suited to use as cropland if dikes
and drainage systems are adequate and well maintained.
Special design of drainage systems and adequate pumping
to control the water table are needed in some areas.
Returning all crop residue to the soil and using cover crops
help to maintain organic matter content, fertility, and tilth.
Subsoiling and keeping tillage to a minimum help to
prevent development of a plowpan. Puddling and
compaction of the soil can be reduced by returning crop
residue to the soil and by using minimum tillage.

Common forage plants on this unit are perennial
grasses. legumes, oats, and corn. Applying animal manure
on grass-legume crops periodically during the growing
season helps to maintain organic matter content, fertility,
and tilth. Heavy applications of manure tend to smother crops
unless it is harrowed to break up the crust. Use of proper
stocking rates, pasture rotation,



and restricted grazing during wet periods helps to keep the
pasture in good condition.

If this unit is used for homesite development, the main
limitations are wetness and the hazard of flooding. Deep
drainage helps to overcome the problem of wetness.
Adequate construction and proper maintenance of dikes
reduces the hazard of flooding. Septic tank absorption fields
do not function properly because of wetness. Effluent from the
absorption fields may contaminate ground water. Community
sewage systems are needed.

This unit has potential for use as woodland. On the basis
of a 50-year site curve, the mean site index for red alder is
estimated to be 85. The potential highest average growth rate
for red alder is 92 cubic feet per acre per year at age 40.
Trees of limited extent include black cottonwood, western
redcedar, and bigleaf maple. Common forest understory
plants include willow, hardhack. and rush.

This map unit is in capability subclass llw,

124-Skipopa silt loam, 0 to 3 percent slopes. This
very deep., somewhat poorly drained soil is on terraces. It
formed in a mantle of loess and volcanic ash underlain by
glaciolacustrine sediment. The native vegetation is mainly
mixed conifers and hardwoods. Elevation is 150 to 450 feet.
The average annual precipitation is about 45 inches, the
average annual air temperature is about 51 degrees F. and
the average frost-free season is 160 to 200 days.

Typically, the surface is covered with a mat of leaves and
twigs 1 inch thick. The surface layer, where mixed to a
depth of 8 inches, is dark brown silt loam. The subsoil is dark
yellowish brown silt loam 8 inches thick. The substratum to a
depth of 60 inches or more is gray, olive, and bluish gray silty
clay. In some areas the surface layer is gravelly silt loam, and
in some areas the substratum has lenses of sandy material.

Included in this unit are small areas of Bellingham soils in
depressional areas, Gilligan and Indianola soils on outwash
terraces, and Tokul soils on hills.

Permeability of this Skipopa soil is very slow. Available
water capacity is high. Effective rooting depth is limited by
a perched water table that is at a depth of 12 to 24 inches
from October to June. Runoff is slow, and the hazard of
water erosion is slight.

This unit is used mainly as hayland and pastureland. If
adequately drained, the unit is also suited to climatically
adapted cultivated crops. It is also used as woodland and
homesites.

The main limitation for hay and pasture is the
perched water table. Use of proper stocking rates,

pasture rotation, and restricted grazing during wet periods
helps to keep the pasture in good condition. In summer
supplemental irrigation is required for maximum production.
Sprinkler irrigation is the most suitable method of applying
water.

Douglas fir and red alder are the main woodland species
on this unit. On the basis of a 100-year site curve, the mean
site index is 147 for Douglas fir. On the basis of a 50-year
site curve, the mean site index is 114 for Douglas fir and 97
for red alder. The highest average growth rate for Douglas fir
is 154 cubic feet per acre per year at age 60; the highest
average growth rate for red alder is 113 cubic feet per acre
per year at age 40. Among the trees of limited extent are
western redcedar. western hemlock, and bigleaf maple.
Common forest understory plants are western swordfern,
bedstraw, salmonberry, Pacific trillium, and red huckleberry.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Unsurfaced roads and skid trails are soft when wet.
Logging roads require suitable surfacing for year-round
use. Rock for road construction is not readily available on
this unit. The perched water table limits the use of equipment
to dry periods. Disturbance of the protective layer of duff
can be reduced with the careful use of wheeled and
tracked equipment.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir or western
redcedar seedlings. If seed trees are present, natural
reforestation of cutover areas by red alder occurs readily.
When openings are made in the canopy, invading brushy
plants can prevent the establishment of seedlings. Because
the rooting depth is restricted by the perched water table,
trees frequently are subject to windthrow.

This unit is limited for homesite development mainly by
the perched water table and very slow permeability. Tile
drainage can be used to lower the water table if suitable
outlets are available. Septic tank absorption fields do not
function properly because of wetness and very slow
permeability. Effluent from the absorption fields may
contaminate ground water. Community sewage systems are
needed.

This map unit is in capability subclass Illw.

125-Skipopa silt loam, 3 to 8 percent slopes. This
very deep, somewhat poorly drained soil is on terraces. It
formed in a mantle of loess and volcanic ash



underlain by glaciolacustrine sediment. The native
vegetation is mainly mixed conifers and hardwoods.
Elevation is 150 to 450 feet. The average annual
precipitation is about 45 inches, the average annual air
temperature is about 51 degrees F, and the average frost-
free season is 160 to 200 days.

Typically. the surface is covered with a mat of leaves and
twigs 1 inch thick. The surface layer, where mixed to a
depth of 8 inches, is dark brown silt loam. The subsoil is dark
yellowish brown silt loam 8 inches thick. The substratum to a
depth of 60 inches or more is gray, olive, and bluish gray silty
clay. In some areas the surface layer is gravelly silt loam. In
some areas the substratum has lenses of sandy material.

Included in this unit are small areas of Bellingham soils in
depressional areas, Gilligan and Indianola soils on
outwash terraces, and Tokul soils on hills.

Permeability of this Skipopa soil is very slow. Available
water capacity is high. Effective rooting depth is limited by a
perched water table that is at a depth of 12 to 24 inches
from October to June. Runoff is slow, and the hazard of
water erosion is slight.

This unit is used mainly as woodland. It is also used
as hayland. pastureland, and homesites. If adequately
drained. the unit is suited to climatically adapted cultivated
crops.

Douglas fir and red alder are the main woodland species
on this unit. On the basis of a 100-year site curve. the mean
site index is 147 for Douglas fir. On the basis of a 50-year site
curve, the mean site index is 114 for Douglas fir and 97 for red
alder. The highest average growth rate for Douglas fir is 154
cubic feet per acre per year at age 60; the highest average
growth rate for red alder is 113 cubic feet per acre per year at
age 40. Among the trees of limited extent are western
redcedar, western hemlock, and bigleaf maple. Common
forest understory plants are western swordfern, bedstraw,
salmonberry, Pacific trillium, and red huckleberry.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of wheeled
and tracked equipment when the soil is moist produces ruts,
compacts the soil,, and damages the roots of trees.
Unsurfaced roads and skid trails are soft when wet. Logging
roads require suitable surfacing for year-round use. Rock
for road construction is not readily available on this unit. The
perched water table limits the use of equipment to dry
periods. Disturbance of the protective layer of duff can be
reduced with the careful use of wheeled and tracked
equipment.

Seedling establishment and the hazard of windthrow

are the main concerns in the production of timber.
Reforestation can be accomplished by planting Douglas fir or
western redcedar seedlings. If seed trees are present, natural
reforestation of cutover areas by red alder occurs readily.
When openings are made in the canopy, invading brushy
plants can prevent the establishment of seedlings. Because
the rooting depth is restricted by the perched water table,
trees frequently are subject to windthrow.

The main limitation for hay and pasture is the perched
water table. Use of proper stocking rates, pasture rotation,
and restricted grazing during wet periods helps to keep the
pasture in good condition. In summer supplemental
irrigation is required for maximum production. Sprinkler
irrigation is the most suitable method of applying water.
Seedbed preparation should be on the contour or across the
slope where practical.

This unit is limited for homesite development mainly by the
perched water table and very slow permeability. Tile
drainage can be used to lower the water table if suitable
outlets are available. Septic tank absorption fields do not
function properly because of wetness and very slow
permeability. Effluent from the absorption fields may
contaminate the ground water. Community sewage systems
are needed.

This map unit is in capability subclass Illw.

126-Skiyou gravelly silt loam, 3 to 15 percent slopes.
This very deep, well drained soil is on glacially modified hills.
It formed in loess, volcanic ash. and glacial till. The native
vegetation is mainly mixed conifers and hardwoods.
Elevation is 150 to 1,100 feet. The average annual
precipitation is about 65 inches, the average annual air
temperature is about 50 degrees F, and the average frost-
free season is 180 to 220 days.

Typically, the surface is covered with a mat of leaves and
twigs 1.5 inches thick. The surface layer, where mixed to a
depth of 7 inches, is brown gravelly silt loam. The upper 7
inches of the subsoil is reddish brown gravelly silt loam, and
the lower 9 inches is dark brown gravelly loam. The
substratum to a depth of 60 inches or more is dark yellowish
brown and light olive brown very gravelly fine sandy loam. In
some areas the surface layer is gravelly loam.

Included in this unit are some soils that have a loamy
sand or very gravelly sand substratum or are underlain by
dense glacial till. Also included are small areas of
Wickersham soils on alluvial fans.

Permeability of this Skiyou soil is moderate. Available



water capacity is moderately high to high. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

This unit is used mainly as woodland. It is also used as
hayland, pastureland, and homesites.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 179. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 133. The highest average
growth rate for Douglas fir is 190 cubic feet per acre per year
at age 60. Among the trees of limited extent are western
hemlock, western redcedar, and red alder. Common forest
understory plants are blackberry, salmonberry, western
swordfern, western brackenfern, and stinging nettle.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Unsurfaced
roads and skid trails are soft when wet. Logging roads
require suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit. Rounded
pebbles for road surfacing are available. Disturbance of the
protective layer of duff can be reduced with the careful use of
wheeled and tracked equipment.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir or western hemlock seedlings. If seed
trees are present, natural reforestation of cutover areas by
red alder occurs readily. When openings are made in the
canopy, invading brushy plants can prevent the
establishment of Douglas fir seedlings.

The main limitation for hay and pasture is the hazard of
erosion. Proper stocking rates, pasture rotation, and
restricted grazing during wet periods help to keep the
pasture in good condition and to protect the soil from
erosion. In summer supplemental irrigation is required for
maximum production. Sprinkler irrigation is the most suitable
method of applying water. Seedbed preparation should be on
the contour or across the slope where practical.

This unit is limited for homesite development mainly by
steepness of slope. Steepness of slope is a concern in
installing septic tank absorption fields. Absorption lines
should be installed on the contour.

This map unit is in capability subclass llle.

127-Skiyou gravelly silt loam, 15 to 30 percent
slopes. This very deep, well drained soil is on glacially
modified hills. It formed in loess, volcanic ash, and glacial till.
The native vegetation is mainly mixed conifers and
hardwoods. Elevation is 150 to 1,100 feet.

The average annual precipitation is about 65 inches, the
average annual air temperature is about 50 degrees F, and
the average frost-free season is 180 to 220 days.

Typically, the surface is covered with a mat of leaves and
twigs 1 inch thick. The surface layer, where mixed to a
depth of 7 inches, is very dark brown gravelly silt loam.
The upper 7 inches of the subsoil is reddish brown gravelly silt
loam, and the lower 9 inches is dark brown gravelly loam.
The substratum to a depth of 60 inches or more is dark
yellowish brown and light olive brown very gravelly fine sandy
loam.

Included in this unit are some soils that have a very
gravelly loamy sand substratum or are underlain by dense
glacial till.

Permeability of this Skiyou soil is moderate. Available
water capacity is moderately high to high. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

This unit is used mainly as woodland. A few areas are
used as pastureland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 179. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 133. The highest average
growth rate for Douglas fir is 190 cubic feet per acre per year
at age 60. Among the trees of limited extent are western
hemlock, western redcedar, and red alder. Common forest
understory plants are blackberry, western swordfern,
salmonberry, western brackenfern, and stinging nettle.

The main limitation for the harvesting of timber is
muddiness caused by soil wetness. Unsurfaced roads and
skid trails are soft when wet. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available on this unit. Rounded pebbles for road
surfacing are available. Establishing plant cover on steep
cuts and fills reduces erosion. Disturbance of the protective
layer of duff can be reduced with the careful use of wheeled
and tracked equipment.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir or western hemlock seedlings. If seed
trees are present, natural reforestation of cutover areas by
red alder occurs readily. When openings are made in the
canopy, invading brushy plants can prevent the
establishment of Douglas fir seedlings.

In areas used for pasture, use of proper stocking rates,
pasture rotation, and restricted grazing during wet periods
helps to keep the pasture in good condition and



to protect the soil from erosion. In summer
supplemental irrigation is required for maximum
production. Sprinkler irrigation is the most suitable
method of applying water.

This map unit is in capability subclass [Ve.

128-Skykomish very gravelly sandy loam, 30 to 65
percent slopes. This very deep, somewhat excessively
drained soil is on terrace escarpments and hills. It formed in
volcanic ash and glacial outwash. The native vegetation is
mainly conifers. Elevation is 1,000 to 1,600 feet. The
average annual precipitation is about 75 inches. the
average annual air temperature is about 44 degrees F, and
the average frost-free season is 100 to 125 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 2 inches thick. The surface layer. where
mixed to a depth of 7 inches, is dark brown very gravelly
sandy loam. The subsoil is brown very gravelly sandy loam
10 inches thick. The substratum to a depth of 60 inches or
more is yellowish brown very gravelly loamy sand. In some
areas the surface layer is gravelly loam or very cobbly sandy
loam.

Included in this unit are small areas of Saxon soils on
lacustrine terraces, Jug soils on terraces, and soils that have
dense glacial till at a depth of 20 to 40 inches and are on
glaciated hills.

Permeability of this Skykomish soil is moderately rapid
in the subsoil and very rapid in the substratum. Available
water capacity is low to moderately high. Effective rooting
depth is 60 inches or more. Runoff is medium. and the
hazard of water erosion is moderate.

This unit is used as woodland.

Western hemlock and Douglas fir are the main woodland
species on this unit. On the basis of a 100-year site curve, the
mean site index is 149 for western hemlock and 136 for
Douglas fir. On the basis of a 50-year site curve, the mean
site index is 106 for western hemlock and 107 for Douglas
fir. The highest average growth rate is 236 cubic feet per
acre per year for western hemlock at age 50 and 139 cubic
feet per acre per year for Douglas fir at age 70. Among the
trees of limited extent are western redcedar and red alder.
Common forest understory plants are red huckleberry,
western swordfern, western brackenfern, salmonberry, deer
fern, vine maple, and salal.

The main limitation for the harvesting of timber is
steepness of slope. Steepness of slope restricts the use of
wheeled and tracked equipment in skidding operations: cable
yarding systems generally are safer and disturb the soil less.
Use of wheeled and tracked

equipment when the soil is moist produces ruts, compacts the
soil, and damages the roots of trees. Logging roads require
suitable surfacing for year-round use. Rounded pebbles for
road construction are readily available on this unit.
Establishing plant cover on steep cuts and fills reduces
erosion. Occasional snowpack limits the use of equipment
and restricts access.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished
by planting Douglas fir or western hemlock seedlings. If
seed trees are present, natural reforestation of cutover
areas by western hemlock occurs periodically. The
droughtiness of the surface layer reduces the survival rate
of seedlings. When openings are made in the canopy,
invading brushy plants can delay the establishment of
seedlings.

This map unit is in capability subclass Vle.

129-Skykomish very gravelly loam, 0 to 8 percent
slopes. This very deep, somewhat excessively drained soil is
on terraces. It formed in volcanic ash and glacial outwash.
The native vegetation is mainly conifers. Elevation is 1,000
to 1,600 feet. The average annual precipitation is about 75
inches, the average annual air temperature is about 44
degrees F, and the average frost-free season is 100 to 125
days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 3 inches thick. The surface layer, where
mixed to a depth of 7 inches, is dark reddish brown and
strong brown very gravelly loam. The upper part of the
subsoil is strong brown very gravelly sandy loam 12 inches
thick, and the lower part is strong brown very gravelly loamy
sand 9 inches thick. The substratum to a depth of 60 inches
or more is dark yellowish brown extremely gravelly loamy
sand. Depth to sand and gravel ranges from 15 to 25
inches.

Included in this unit are some soils that have dense
glacial till or argillite at a depth of 20 to 40 inches and soils
that are less than 15 inches deep to a coarse-textured
substratum. Also included in this unit are small areas of
Saxon soils on lacustrine terraces and Jug soils on
terraces.

Permeability of this Skykomish soil is moderately rapid in
the upper part of the subsoil and is very rapid in the lower
part of the subsoil and in the substratum. Available water
capacity is low to moderately high. Effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of water
erosion is slight.

This unit is used mainly as woodland. Some areas
are used as homesites.

Western hemlock and Douglas fir are the main woodland
species on this unit. On the basis of a 100-



year site curve, the mean site index is 149 for western
hemlock and 136 for Douglas fir. On the basis of a 50year site
curve, the mean site index is 106 for western hemlock and
107 for Douglas fir. The highest average growth rate is 236
cubic feet per acre per year for western hemlock at age 50 and
139 cubic feet per acre per year for Douglas fir at age 70.
Among the trees of limited extent are western redcedar and
red alder. Common forest understory plants are red
huckleberry, western swordfern, western brackenfern,
salmonberry, and deer fern.

The main limitations for the harvesting of timber are soil
wetness during the rainy season and occasional snowpack.
Use of wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Logging roads require suitable surfacing for year-
round use. Rounded pebbles for road construction are
readily available on this unit. Occasional snowpack limits the
use of equipment and restricts access.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished
by planting Douglas fir or western hemlock seedlings. If
seed trees are present, natural reforestation of cutover
areas by western hemlock occurs periodically. The
droughtiness of the surface layer reduces the survival rate
of seedlings. When openings are made in the canopy,
invading brushy plants can delay the establishment of
seedlings.

This unit is suited to homesite development. The very
rapid permeability of the soil limits the proper operation of
septic tank absorption fields. If the density of housing is
moderate to high, community sewage systems are needed
to prevent contamination of water supplies as a result of
seepage from onsite sewage disposal systems.

This map unit is in capability subclass IVe.

130-Snohomish silt loam. This very deep, poorly
drained soil is in back swamps of flood plains. Drainage
has been altered by use of tile and open ditches. This soil
is partially protected from flooding. It formed in alluvium
underlain by peat or muck. Slope is 0 to 2 percent. The
vegetation in areas not cultivated is mainly water-tolerant
conifers and deciduous trees. Elevation is 5 to 30 feet. The
average annual precipitation is about 30 inches, the
average annual air temperature is about 51 degrees F, and
the average frost-free season is 170 to 220 days.

Typically, the surface layer is very dark grayish brown silt
loam 13 inches thick. The upper 17 inches of the
underlying material is gray and dark gray silt loam,

and the lower part to a depth of 60 inches or more is dark
grayish brown, strong brown, very dark grayish brown, and
black sapric and hemic material. In some areas the surface
layer is silty clay loam. Depth to the organic material is 17
to 36 inches.

Included in this unit are soils that are silt loam or sandy
material to a depth of 50 inches and are organic material
below this depth. Also included are small areas of soils that
have an extremely acid substratum.

Permeability of this Snohomish soil is moderately slow.
Available water capacity is high. Effective rooting depth is
limited by a seasonal high water table that is at a depth of
12 to 48 inches from November to May. Runoff is slow, and
the hazard of water erosion is slight. Flooding is rare in
areas protected by dikes; however, this soil is subject to
frequent, long periods of flooding in areas not protected by
dikes.

This unit is used as cropland, hayland, and
pastureland.

This unit is well suited to use as cropland. If it is used for
row crops, the main limitation is the seasonal high water
table. Most crops common to the area can be grown if the
drainage system is adequate; tile systems and field ditches
can be used. Returning all crop residue to the soil and using
cover crops help to maintain organic matter content, fertility,
and tilth. Crusting of the surface and compaction of the soil
can be reduced by returning crop residue to the soil and by
using minimum tillage. In summer supplemental irrigation is
required for maximum production. Sprinkler irrigation is the
most suitable method of applying water.

This unit is well suited to hay and pasture. Use of
proper stocking rates, pasture rotation, and restricted
grazing during wet periods helps to keep the pasture in good
condition.

This unit has potential for use as woodland. On the
basis of a 50-year site curve, the mean site index for red
alder is estimated to be 80. The potential highest
average growth rate for red alder is 84 cubic feet per acre
per year at age 40. The trees of limited extent include
western redcedar, Sitka spruce, and western hemlock.
Common forest understory plants include sedges, vine
maple, devilsclub, bedstraw, skunkcabbage, salmonberry,
and red huckleberry.

This map unit is in capability subclass llw.

131-Snoqualmie fine sandy loam. This very deep,
somewhat excessively drained soil is on river terraces. It
formed in alluvium. Slope is 0 to 3 percent. The native
vegetation is mainly hardwoods and conifers. Elevation is
40 to 100 feet. The average annual precipitation is



about 50 inches, the average annual air temperature is about
50 degrees F, and the average frost-free season is 140 to
200 days.

Typically, the surface layer is very dark grayish brown fine
sandy loam 8 inches thick. The upper 9 inches of the
underlying material is grayish brown loamy sand,, and the
lower part to a depth of 60 inches or more is gray very
gravelly sand. Depth to very gravelly sand ranges from 6 to 20
inches. In some areas the surface layer is cobbly silt loam or
cobbly fine sandy loam.

Included in this unit are small areas of Snoqualmie soils
that have slopes of more than 3 percent, soils along
drainageways that are wet, Pilchuck soils on flood plains,
soils that are loamy to a depth of 16 to 30 inches. and
Riverwash.

Permeability of this Snoqualmie soil is very rapid below a
depth of about 17 inches. Available water capacity is low.
Effective rooting depth is 60 inches or more. Runoff is slow,
and the hazard of water erosion is slight. A seasonal high
water table fluctuates between depths of 36 and 60 inches
from November to April, when the water level of the river is
high. This soil is subject to frequent, brief periods of flooding
from November to April.

This unit is used as woodland and wildlife habitat.

Douglas fir is the main woodland species on this unit.
On the basis of a 100-year site curve, the mean site index for
Douglas fir is estimated to be 143. On the basis of a 50-year
site curve, the mean site index for Douglas fir is estimated to
be 110. The highest average growth rate for Douglas fir is 149
cubic feet per acre per year at age 65. Among the trees of
limited extent are red alder. western hemlock, western
redcedar, and black cottonwood. Common forest understory
plants are western swordfern, Oregongrape, vine maple,
deer fern, thimbleberry. trailing blackberry, and salmonberry.

The main limitation for the harvesting of timber is flooding
in winter. Use of wheeled and tracked equipment when the
soil is moist produces ruts, compacts the soil. and damages
the roots of trees. Unsurfaced roads and skid trails are soft
when wet. Logging roads require suitable surfacing for year-
round use. Rounded pebbles and cobbles for road
construction are readily available on this unit. The surface
layer is loose when dry, which limits the use of wheeled and
tracked equipment. Flooding limits the use of equipment to
dry periods.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cutover areas

by red alder occurs readily. The droughtiness of the surface
layer reduces the survival rate of seedlings. When openings
are made in the canopy, invading brushy plants can delay
the establishment of seedlings.

This map unit is in capability subclass Viw.

132-Sorensen very gravelly silt loam, 3 to 30
percent slopes. This very deep, well drained soil is on
glacially modified mountainsides. It formed in volcanic ash
and glacial till influenced by phyllite. The native vegetation
is mainly conifers. Elevation is 1,000 to 2,200 feet. The
average annual precipitation is about 75 inches, the
average annual air temperature is about 43 degrees F,
and the average frost-free season is 120 to 150 days.

Typically, the surface is covered with a mat of needles,

leaves, and twigs 11 inches thick. The surface layer, where
mixed to a depth of 6 inches, is dark brown very gravelly silt
loam. The upper 3 inches of the subsoil is dark yellowish
brown very gravelly silt loam, and the lower 9 inches is
light olive brown extremely gravelly loam. The substratum to
a depth of 60 inches or more is olive and pale olive extremely
gravelly loam. In some areas the surface layer is gravelly silt
loam. In some areas the substratum is clay loam.

Included in this unit are small areas of Montborne and
Rinker soils and Rock outcrop on mountainsides.

Permeability of this Sorensen soil is moderate. Available

water capacity is moderately high to high. Effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight.

This unit is used as woodland.

Western hemlock and Douglas fir are the main woodland
species on this unit. On the basis of a 100-year site curve,
the mean site index is 134 for western hemlock and 154 for
Douglas fir. On the basis of a 50-year site curve, the mean
site index is 105 for western hemlock and 118 for Douglas
fir. The highest average growth rate is 207 cubic feet per
acre per year for western hemlock at age 50 and 163 cubic
feet per acre per year for Douglas fir at age 60. Among the
trees of limited extent are western redcedar, red alder, and
bigleaf maple. Common forest understory plants are red
huckleberry, western swordfern, and western brackenfern.

The main limitations for the harvesting of timber are
muddiness caused by seasonal soil wetness and occasional
snowpack. Use of wheeled and tracked equipment when the
soil is wet produces ruts, compacts the soil, and damages
the roots of trees. Unsurfaced roads and skid trails are
slippery when wet. Logging roads require suitable surfacing
for year-round use.



Rock for road construction is not readily available on this unit.

Cutbanks may slump when the soil is saturated. Occasional
snowpack limits the use of equipment and restricts access.
Establishing plant cover on steep cuts and fills reduces
erosion.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting western hemlock or Douglas fir seedlings. If seed
trees are present, natural reforestation of cutover areas by
western hemlock occurs periodically. When openings are
made in the canopy, invading brushy plants can delay the
establishment of seedlings.

This map unit is in capability subclass IVe.

133-Sorensen very gravelly silt loam, 30 to 65
percent slopes. This very deep, well drained soil is on
glacially modified mountainsides. It formed in volcanic ash
and glacial till influenced by phyllite. The native vegetation
is mainly conifers. Elevation is 1,000 to 2,200 feet. The
average annual precipitation is about 75 inches, the average
annual air temperature is about 43 degrees F, and the
average frost-free season is about 120 to 150 days.

Typically, the surface is covered with a mat of needles,
twigs, and wood fragments 11 inches thick. The surface
layer, where mixed to a depth of 6 inches, is dark brown very
gravelly silt loam. The upper 3 inches of the subsoil is dark
yellowish brown very gravelly silt loam, and the lower 9
inches is light olive brown extremely gravelly loam. The
substratum to a depth of 60 inches or more is olive and
pale olive extremely gravelly loam. In some areas the
surface layer is gravelly silt loam, the substratum is clay
loam, or dense glacial till or phyllite is at a depth of 20 to
40 inches.

Included in this unit are small areas of Montborne
and Rinker soils and Rock outcrop on mountainsides.
Permeability of this Sorensen soil is moderate.

Available water capacity is moderately high to high.

Effective rooting depth is 60 inches or more. Runoff is

medium, and the hazard of water erosion is moderate. This
unit is used as woodland.

Western hemlock and Douglas fir are the main woodland
species on this unit. On the basis of a 100-year site curve, the
mean site index is 134 for western hemlock and 154 for
Douglas fir. On the basis of a 50-year site curve, the mean
site index is 105 for western hemlock and 118 for Douglas
fir. The highest average growth rate is 207 cubic feet per
acre per year for western hemlock at age 50 and 163 cubic
feet per acre per year for Douglas fir at age 60. Among the
trees of

limited extent are western redcedar, red alder, and bigleaf
maple. Common forest understory plants are red
huckleberry, western swordfern, and western brackenfern.

The main limitation for the harvesting of timber is
steepness of slope. Material cast to the side ravels and
commonly sloughs when saturated. Steepness of slope
restricts the use of wheeled and tracked equipment in
skidding operations; cable yarding systems generally are
safer and disturb the soil less. Use of wheeled and tracked
equipment when the soil is moist produces ruts, compacts
the soil, and damages the roots of trees. Unsurfaced roads
and skid trails are slippery when wet. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit. Cutbanks
may slump when the soil is saturated. Establishing plant
cover on steep cuts and fills reduces erosion. Following
road construction and clearcutting, road failures and
landslides are likely to occur.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting western hemlock or Douglas fir seedlings. If seed
trees are present, natural reforestation of cutover areas by
western hemlock occurs periodically. When openings are
made in the canopy, invading brushy plants can delay the
establishment of seedlings.

This map unit is in capability subclass Vle.

134-Springsteen very gravelly loam, 30 to 65
percent slopes. This moderately deep, well drained soil is
on glacially modified mountains. It formed in volcanic ash,
glacial till, and colluvium derived from phyllite. The native
vegetation is mainly conifers. Elevation is 2,000 to 3,100
feet. The average annual precipitation is about 80 inches,
the average annual air temperature is about 42 degrees F,
and the average frost-free season is 90 to 120 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 5 inches thick. The surface layer, where
mixed to a depth of 6 inches, is brown very gravelly loam.
The subsoil is strong brown and light olive brown very
gravelly loam 17 inches thick. The substratum is light
yellowish brown extremely channery loam about 12 inches
thick. Fractured phyllite is at a depth of about 35 inches.
Depth to phyllite ranges from 20 to 40 inches. In some
areas dense glacial till is at a depth of 20 to 40 inches.

Included in this unit are small areas of soils that are less
than 20 inches deep to phyllite and small areas of Rock
outcrop on mountainsides.



Permeability of this Springsteen soil is moderate.
Available water capacity is low to moderately high.

Effective rooting depth is 20 to 40 inches. Runoff is medium,
and the hazard of water erosion is moderate.

This unit is used as woodland.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the mean site index
for western hemlock is 137. On the basis of a 50-year site
curve, the mean site index for western hemlock is 96. The
highest average growth rate for western hemlock is 213
cubic feet per acre per year at age 50. Among the trees of
limited extent are Pacific silver fir. Douglas fir, and western
redcedar. Common forest understory plants are salmonberry,
tall blue huckleberry, bunchberry dogwood, queencup
beadlily, and deer fern.

The main limitation for the harvesting of timber is
steepness of slope. Material cast to the side ravels and
commonly sloughs when saturated. Steepness of slope
restricts the use of wheeled and tracked equipment in
skidding operations: cable yarding systems generally are
safer and disturb the soil less. Use of wheeled and tracked
equipment when the soil is moist produces ruts, compacts the
soil, and damages the roots of trees. Logging roads require
suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit. Occasional
snowpack hinders the use of equipment and limits access in
winter. Establishing plant cover on steep cuts and fills reduces
erosion.

Seedling mortality and the hazard of windthrow are the
main concerns in the production of timber. Reforestation
can be accomplished by planting western hemlock, Douglas
fir, or noble fir seedlings. If seed trees are present, natural
reforestation of cutover areas by western hemlock and
Pacific silver fir occurs periodically. The mortality rate of
seedlings is higher in areas on ridgetops that are subject to
strong, persistent winds than it is in other areas of this unit.
Because the rooting depth is restricted by the underlying
bedrock, trees occasionally are subject to windthrow.

This map unit is in capability subclass Vle.

135-Squires very gravelly silt loam, 30 to 65 percent
slopes. This moderately deep, well drained soil is on
glacially modified mountains. It formed in colluvium derived
from phyllite, volcanic ash, and glacial till. The native
vegetation is mainly conifers. Elevation is 400 to 1,500 feet.
The average annual precipitation is about 55 inches, the
average annual air temperature is about 48 degrees F, and
the average frost-free season is 160 to 200 days.

Typically, the surface is covered with a mat of

needles, leaves, and twigs 2 inches thick. The surface layer,
where mixed to a depth of 6 inches is brown very gravelly silt
loam. The subsoil is strong brown very gravelly silt loam 11
inches thick. The substratum is light olive brown and grayish
brown very gravelly loam about 15 inches thick. Fractured
phyllite is at a depth of about 32 inches. Depth to phyllite
ranges from 20 to 40 inches.

Included in this unit are small areas of Blethen and
Vanzandt soils, soils that are less than 20 inches deep to
bedrock, and Rock outcrop on mountainsides.

Permeability of this Squires soil is moderate. Available
water capacity is low to moderately high. Effective rooting
depth is 20 to 40 inches. Runoff is medium, and the hazard
of water erosion is moderate.

This unit is used as woodland.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 176. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 132. The highest average
growth rate for Douglas fir is 186 cubic feet per acre per
year at age 60. Among the trees of limited extent are
western hemlock, red alder, western redcedar, and bigleaf
maple. Common forest understory plants are western
swordfern, western brackenfern, red huckleberry, ladyfern,
and broadleaf starflower.

The main limitation for the harvesting of timber is
steepness of slope. Steepness of slope restricts the use of
wheeled and tracked equipment in skidding operations; cable
yarding systems generally are safer and disturb the soil less.
Use of wheeled and tracked equipment when the soil is
moist produces ruts, compacts the soil, and damages the
roots of trees. Logging roads require suitable surfacing for
year-round use. Rock for road construction is not readily
available on this unit. Establishing plant cover on steep cuts
and fills reduces erosion.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber.
Reforestation can be accomplished by planting Douglas fir
seedlings. If seed trees are present, natural reforestation of
cutover areas by red alder occurs readily. The droughtiness
of the surface layer reduces the survival rate of seedlings.
The mortality rate of seedlings is higher in areas on
ridgetops that are subject to strong, persistent winds than it
is in other areas of this unit. When openings are made in
the canopy, invading brushy plants can delay the
establishment of seedlings. Because the rooting depth is
restricted by the underlying bedrock, trees occasionally are
subject to windthrow.



This map unit is in capability subclass Vle.

136-Sumas silt loam. This very deep, poorly drained
soil is on flood plains and deltas. Drainage has been altered
by tiling. This soil is partially protected from flooding. It
formed in alluvium. Slope is 0 to 2 percent. The vegetation
in areas not cultivated is mainly hardwoods and conifers.
Elevation is 0 to 50 feet. The average annual precipitation is
about 32 inches, the average annual air temperature is about
51 degrees F, and the average frost-free season is 160 to
210 days.

Typically, the upper 6 inches of the surface layer is very
dark grayish brown silt loam and the lower 7 inches is very
dark grayish brown silty clay loam. The upper 3 inches of the
underlying material is gray silt loam, the next 14 inches is
gray loamy sand, and the lower part to a depth of 60
inches or more is dark gray coarse sand. In some areas
the surface layer is silty clay loam.

Included in this unit are small areas of Field, Mt. Vernon,
and Skagit soils on flood plains. In some tidal areas are
soils that are similar to this Sumas soil but have strongly
acid to very strongly acid underlying material. Also
included are areas of Sumas soils that are subject to
ponding in winter.

Permeability of this Sumas soil is moderate in the upper
part and rapid in the lower part. Available water capacity is
moderately high. Areas affected by tides are moderately
saline. Effective rooting depth is limited by a seasonal high
water table that is at a depth of 12 to 36 inches from
November to April. Runoff is very slow, and the hazard of
water erosion is none. Flooding is rare in areas protected
by dikes; however, this soil is subject to frequent. long
periods of flooding in areas not protected by dikes.

This unit is used as cropland, hayland, and
pastureland.

This unit is well suited to use as cropland if dikes
and drainage systems are maintained. If the unit is used for

row crops, the main limitation is the seasonal high water
table. Open ditches and tile lines can be used to lower the
water table and leach excess salts. Soil amendments aid the
leaching process. Returning all crop residue to the soil and
using cover crops are essential to maintain organic matter
content, fertility, and tilth. Subsoiling and minimum tillage help
to prevent development of a plowpan. In summer
supplemental irrigation is required for maximum production.
Sprinkler irrigation is the most suitable method of applying
water.

Common forage plants on this unit are perennial

grasses, legumes, oats, and corn. Use of proper stocking
rates, pasture rotation, and restricted grazing

during wet periods helps to keep the pasture in good
condition.

This unit has potential for use as woodland. On the basis of
a 50-year site curve, the mean site index for red alder is
estimated to be 80. The potential highest average growth
rate for red alder is 84 cubic feet per acre per year at age 40.
The trees of limited extent include western redcedar.
Common forest understory plants include western
brackenfern, western swordfern, devilsclub, and creambush
oceanspray.

This map unit is in capability subclass llw.

137-Swinomish gravelly loam, 0 to 8 percent
slopes. This moderately deep., moderately well drained soil
is on ridges of hills, It formed in glacial till with an admixture
of loess and volcanic ash. The native vegetation is mainly
conifers and shrubs. Elevation is 100 to 1,200 feet. The
average annual precipitation is about 23 inches, the
average annual air temperature is about 50 degrees F, and
the average frost-free season is 160 to 210 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 1 inch thick. The surface layer is dark
brown gravelly loam 3 inches thick. The upper 17 inches of
the subsoil is strong brown gravelly loam, and the lower 4
inches is yellowish brown very gravelly fine sandy loam.
The upper 5 inches of the substratum is light olive brown very
gravelly fine sandy loam, and the lower 2 inches is light
olive brown very gravelly sandy loam. Dense glacial till that
crushes to very gravelly sandy loam is at a depth of about
31 inches. Depth to dense glacial till ranges from 25 to 40
inches. In some areas the soil does not have properties
associated with weathered volcanic ash, and in some areas
it is moderately deep to bedrock.

Included in this unit are small areas of Catla soils on
hills, Bow and Laconner soils on glaciated remnant
terraces, and Coveland soils in swales.

Permeability of this Swinomish soil is moderate above
the dense glacial till and very slow through the till. Available
water capacity is low to moderately high. Effective rooting
depth is 25 to 40 inches. Runoff is slow, and the hazard
of water erosion is slight. A perched water table fluctuates
between depths of 24 and 36 inches from November to
May.

This unit is used mainly as woodland. It is also used as
hayland, pastureland, and homesites.

Douglas fir is the main woodland species on this unit.
On the basis of a 100-year site curve, the mean site index for
Douglas fir is 125. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 95. The highest average
growth rate for Douglas fir is 122 cubic



feet per acre per year at age 70. Among the trees of limited
extent are grand fir, western redcedar, and western
hemlock. Common forest understory plants are western
swordfern, trailing blackberry, twinflower, vine maple.
currant, rose, and Indian plum.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Unsurfaced roads and skid trails are soft when wet.
Logging roads require suitable surfacing for year-round
use. Rock for road construction is not readily available on
this unit.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by grand fir occurs periodically. When openings are made
in the canopy, invading brushy plants can delay the
establishment of seedlings. Trees occasionally are subject to
windthrow during periods when the soil is excessively wet
and the winds are strong.

The main limitation for hay and pasture is droughtiness in
summer and early in fall. Use of proper stocking rates,
pasture rotation, and restricted grazing during wet periods
helps to keep the pasture in good condition. In summer
supplemental irrigation is required for maximum production.
Sprinkler irrigation is the most suitable method of applying
water.

If this unit is used for homesite development, the main
limitations are the depth to dense glacial till and the perched
water table. Wetness can be reduced by installing drain tile
around footings. Excavation for building sites is limited by
the dense glacial till. The main limitations for septic tank
absorption fields are the depth to dense glacial till and the
perched water table. Use of interceptor drains, additional
topsoil placed over the absorption field, and longer than
normal absorption lines helps to compensate for these
limitations.

This map unit is in capability subclass llle.

138-Swinomish gravelly loam, 8 to 15 percent
slopes. This moderately deep, moderately well drained soil
is on ridges of hills. It formed in glacial till with an
admixture of loess and volcanic ash. The native vegetation is
mainly conifers and shrubs. Elevation is 100 to 1,200 feet.
The average annual precipitation is about 23 inches. the
average annual air temperature is about 50 degrees F. and
the average frost-free season is 160 to 210 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 1 inch thick. The surface layer is dark
brown gravelly loam 3 inches thick. The upper 17 inches of
the subsoil is strong brown gravelly loam, and the lower 4
inches is yellowish brown very gravelly fine sandy loam.
The upper 5 inches of the substratum is light olive brown
very gravelly fine sandy loam, and the lower 2 inches is light
olive brown very gravelly sandy loam. Dense glacial till that
crushes to very gravelly sandy loam is at a depth of about 31
inches. Depth to dense glacial till ranges from 25 to 40
inches. In some areas the soil does not have properties
associated with weathered volcanic ash, and in some
areas it is moderately deep to bedrock.

Included in this unit are small areas of Catla soils on
hills, Bow and Laconner soils on glaciated remnant terraces,
and Coveland soils in swales.

Permeability of this Swinomish soil is moderate above the
dense glacial till and very slow through the till. Available
water capacity is low to moderately high. Effective rooting
depth is 25 to 40 inches. Runoff is medium, and the hazard
of water erosion is moderate. A perched water table
fluctuates between depths of 24 and 36 inches from
November to May.

This unit is used mainly as woodland. It is also used as
hayland, pastureland, and homesites.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 125. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 95. The highest average
growth rate for Douglas fir is 122 cubic feet per acre per year
at age 70. Among the trees of limited extent are grand fir,
western redcedar, and western hemlock. Common forest
understory plants are western swordfern, trailing blackberry,
twinflower. vine maple, currant, rose, and Indian plum.

The main limitation for harvesting timber is muddiness
caused by seasonal soil wetness. Use of wheeled and
tracked equipment when the soil is moist produces ruts,
compacts the soil, and damages the roots of trees.
Unsurfaced roads and skid trails are soft when wet. Logging
roads require suitable surfacing for year-round use. Rock
for road construction is not readily available on this unit.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by grand fir occurs periodically. When openings are made in
the canopy, invading brushy plants can delay the
establishment of



seedlings. Trees occasionally are subject to windthrow
during periods when the soil is excessively wet and the
winds are strong.

The main limitations of this unit for hay and pasture are
droughtiness of the soil in summer and early in fall and the
hazard of erosion. Proper stocking rates, pasture rotation,
and restricted grazing during wet periods help to keep the
pasture in good condition and to protect the soil from
erosion. In summer supplemental irrigation is required for
maximum production. Sprinkler irrigation is the most
suitable method of applying water. Seedbed preparation
should be on the contour or across the slope where
practical.

If this unit is used for homesite development, the main
limitations are depth to the dense glacial till, steepness of
slope, and the perched water table. Wetness can be
reduced by installing drain tile around footings. Excavation
for building sites is limited by the dense glacial till. The
main limitations for septic tank absorption fields are depth
to the dense glacial till, the perched water table, and
steepness of slope. Use of interceptor drains, additional
topsoil placed over the absorption field, and longer than
normal absorption lines placed on the contour helps to
compensate for these limitations.

This map unit is in capability subclass llle.

139-Swinomish gravelly loam, 15 to 30 percent

slopes. This moderately deep, moderately well drained soil
is on the sides of hills. It formed in glacial till with an
admixture of loess and volcanic ash. The native vegetation
is mainly conifers and shrubs. Elevation is 100 to 1,000
feet. The average annual precipitation is about 23 inches,
the average annual air temperature is about 50 degrees F.
and the average frost-free season is 160 to 210 days.

Typically, the surface is covered with a mat of needles.
leaves, and twigs 1 inch thick. The surface layer is dark
brown gravelly loam 3 inches thick. The upper 17 inches of
the subsoil is strong brown gravelly loam, and the lower 4
inches is yellowish brown very gravelly fine sandy loam. The
upper 5 inches of the substratum is light olive brown very
gravelly fine sandy loam, and the lower 2 inches is light
olive brown very gravelly sandy loam. Dense glacial till that
crushes to very gravelly sandy loam is at a depth of about 31
inches. Depth to dense glacial till ranges from 25 to 40
inches. In some areas the soil does not have properties
associated with weathered volcanic ash, and in some small
areas it is moderately deep to bedrock.

Included in this unit are small areas of Catla soils on hills.
Bow and Laconner soils on glaciated remnant

terraces, and Swinomish soils that have slopes of less than
15 percent.

Permeability of this Swinomish soil is moderate above the
dense glacial till and very slow through the till. Available
water capacity is low to moderately high. Effective rooting
depth is 25 to 40 inches. Runoff is medium, and the hazard
of water erosion is moderate. A perched water table
fluctuates between depths of 24 and 36 inches from
November to May.

This unit is used mainly as woodland. It is also used as
pastureland and homesites.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 125. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 95. The highest average
growth rate for Douglas fir is 122 cubic feet per acre per year
at age 70. Among the trees of limited extent are grand fir,
western redcedar, and western hemlock. Common forest
understory plants are western swordfern, trailing blackberry,
twinflower, vine maple, currant, rose, and Indian plum.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Unsurfaced roads and skid trails are soft when wet.
Logging roads require suitable surfacing for year-round
use. Rock for road construction is not readily available on
this unit.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by grand fir occurs periodically. When openings are made in
the canopy, invading brushy plants can delay the
establishment of seedlings. Trees occasionally are subject to
windthrow during periods when the soil is excessively wet and
the winds are strong.

The main limitations of this unit for pasture are the
hazard of erosion and droughtiness of the soil in summer
and early in fall. Proper stocking rates, pasture rotation,
and restricted grazing during wet periods help to keep the
pasture in good condition and to protect the soil from
erosion. In summer supplemental irrigation is required for
maximum production. Sprinkler irrigation is the most
suitable method of applying water.

If this unit is used for homesite development, the main
limitations are steepness of slope, depth to the dense
glacial till, and the perched water table. Excavation for
roads and building sites increases the hazard of erosion.
Only the part of the site that is used



for construction should be disturbed. The hazard of erosion is
increased if the soil is left exposed during site development.
Structures to divert runoff are needed if buildings and roads
are constructed.

Septic tank absorption fields do not function properly
because of steepness of slope, the very slow permeability of
the dense glacial till, and the perched water table. Effluent
from septic tank absorption fields can surface in downslope
areas and thus create a hazard to health. Community
sewage systems are needed.

This map unit is in capability subclass IVe.

140-Swinomish-Fidalgo-Rock outcrop complex, 3 to
30 percent slopes. This map unit is on foot slopes of
mountainsides and ridges of hills. The native vegetation is
mainly conifers and shrubs. Elevation is 100 to 1,000 feet.
The average annual precipitation is about 20 inches, the
average annual air temperature is about 50 degrees F, and
the average frost-free season is 160 to 210 days.

This unit is about 40 percent Swinomish gravelly loam.
about 35 percent Fidalgo gravelly loam, and about 15 percent
Rock outcrop. The components of this unit are so intricately
intermingled that it was not practical to map them separately
at the scale used.

Included in this unit are small areas of Coveland soils in
swales and Bow and Laconner soils on remnant terraces.

The Swinomish soil is moderately deep and moderately
well drained. It formed in glacial till with an admixture of
volcanic ash. Typically, the surface is covered with a mat of
needles, leaves, and twigs 1 inch thick. The surface layer is
dark brown gravelly loam 3 inches thick. The upper 17
inches of the subsoil is strong brown gravelly loam, and the
lower 4 inches is yellowish brown very gravelly fine sandy
loam. The upper 5 inches of the substratum is light olive
brown very gravelly fine sandy loam, and the lower 2 inches is
light olive brown very gravelly sandy loam. Dense glacial till
that crushes to very gravelly sandy loam is at a depth of
about 31 inches. Depth to dense glacial till ranges from 25
to 40 inches. In some areas the surface layer is very gravelly
loam, and in some areas dense glacial till is at a depth of
more than 40 inches.

Permeability of the Swinomish soil is moderate above the
dense glacial till and very slow through the till. Available water
capacity is low to moderately high. Effective rooting depth is 25
to 40 inches. Runoff is slow, and the hazard of water erosion is
slight. A perched water table fluctuates between depths of 24
and 36 inches from November to May.

The Fidalgo soil is moderately deep and moderately well
drained. It formed in colluvium. glacial till, and residuum
derived dominantly from argillite. Typically, the surface is
covered with a mat of needles, leaves, and twigs 1 inch
thick. The surface layer is very dark brown gravelly loam 3
inches thick. The upper 15 inches of the subsoil is dark
brown very gravelly fine sandy loam, and the lower 7 inches
is dark brown very gravelly sandy loam. The substratum is
very dark brown extremely gravelly loamy sand 4 inches thick
over hard argillite. Depth to argillite ranges from 20 to 40
inches.

Permeability of the Fidalgo soil is moderate.

Available water capacity is low to moderate. Effective rooting
depth is 20 to 40 inches. Runoff is medium, and the hazard
of water erosion is moderate. A seasonal high water table
fluctuates between depths of 24 and 36 inches from
December to March.

Rock outcrop consists of exposures of hard and
mostly unweathered argillite. It occurs as steep cliffs and
irregular formations.

This unit is used as woodland.

Douglas fir is the main woodland species on the
Swinomish soil. On the basis of a 100-year site curve, the
mean site index for Douglas fir is 125. On the basis of a 50-
year site curve, the mean site index for Douglas fir is 95. The
highest average growth rate for Douglas fir is 122 cubic
feet per acre per year at age 70. Among the trees of limited
extent are grand fir, western redcedar, and western hemlock.
Common forest understory plants are western swordfern,
trailing blackberry, twinflower, vine maple, currant, and rose.

Douglas fir is the main woodland species on the Fidalgo
soil. On the basis of a 100-year site curve, the mean site
index for Douglas fir is estimated to be 100. On the basis of
a 50-year site curve, the mean site index for Douglas fir is
estimated to be 75. The highest average growth rate for
Douglas fir is 84 cubic feet per acre per year at age 60.
Among the trees of limited extent are western redcedar,
lodgepole pine, western hemlock, and grand fir. Common
forest understory plants are Pacific madrone, Oregongrape,
trailing blackberry, rose, broadleaf starflower, creambush
oceanspray, currant, and Indian plum.

The areas of Rock outcrop make up about 15
percent of this unit and limit yields accordingly.

The main limitations for the harvesting of timber are the
areas of Rock outcrop and muddiness caused by
seasonal soil wetness. Use of wheeled and tracked
equipment when the soil is moist produces ruts, compacts
the soil, and damages the roots of trees. Unsurfaced roads
and skid trails are soft when wet. Logging roads require
suitable surfacing for year-round



use. Rock for road construction is readily available on this
unit. Rock outcrop hinders harvesting operations. Areas of
Rock outcrop may cause breakage of timber when felled and
hinder yarding. Avoiding large areas of Rock outcrop forces
yarding paths to converge, which results in compaction of
the soil.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. The
areas of Rock outcrop limit the even distribution of
reforestation. If seed trees are present, natural reforestation
of cutover areas by grand fir occurs periodically. The
droughtiness of the surface layer of the Fidalgo soil reduces
the survival rate of seedlings. When openings are made in the
canopy, invading brushy plants can delay the establishment
of seedlings. Trees occasionally are subject to windthrow
during periods when the soil is excessively wet and the winds
are strong.

This map unit is in capability subclass Vle.

141-Tacoma silt loam. This very deep, very poorly
drained soil is on deltas. It formed in alluvium and volcanic
ash and thin layers of organic material. Slope is 0 to 2
percent. The vegetation is mainly saltgrasses, sedges, and
rush. Elevation is 1 foot to 10 feet. The average annual
precipitation is about 25 inches, the average annual air
temperature is about 51 degrees F, and the average frost-
free season is 160 to 200 days.

Typically, the surface layer is gray silt loam 10 inches thick.
The upper 40 inches of the underlying material is gray silt
loam that is very strongly acid or extremely acid and has
strata of decomposed plant material, and the lower part to a
depth of 60 inches or more is gray, stratified silt loam and
silty clay loam. In some areas the underlying material has
strata of sand.

Permeability of this Tacoma soil is moderately slow.
Available water capacity is high. Effective rooting depth is
limited by a seasonal high water table that is at or above
the surface during periods of high tide. Runoff is ponded,
and the hazard of water erosion is none. This soil is
subject to frequent, brief periods of tidal flooding year round.
The soil is moderately saline.

This unit is used as wildlife habitat and recreation.

This map unit is in capability subclass Vw.

142-Tacoma silt loam, drained. This very deep, very
poorly drained soil is on deltas. Drainage has been altered
by use of tile and open ditches. This soil is partially protected
from flooding. It formed in alluvium and volcanic ash and thin
lenses of organic material. Slope is 0 to 2 percent. The
vegetation in areas not

cultivated is mainly saltgrasses, sedges, and rush.
Elevation is 1 foot below sea level to 10 feet above sea
level. The average annual precipitation is about 25 inches,
the average annual air temperature is about 51 degrees F,
and the average frost-free season is 160 to 200 days.

Typically, the surface layer is dark grayish brown silt

loam 9 inches thick. The upper 24 inches of the underlying
material is gray and light brownish gray silt loam, and the
next 17 inches is gray silty clay loam. These layers of
underlying material are strongly acid or extremely acid and
have strata of decomposed plant material. The lower part of
the underlying material to a depth of 60 inches or more is
gray silt loam. It is extremely acid. In some areas the lower
part of the underlying material is sandy, and in some areas
the profile does not have properties associated with
weathered volcanic ash.

Included in this unit are small areas of Field soils on
flood plains and Skagit and Sumas soils on deltas and
flood plains.

Permeability of this Tacoma soil is moderately slow.
Available water capacity is high. Effective rooting depth is
limited by a seasonal high water table that is at a depth of
12 to 36 inches from November to April. Runoff is slow, and
the hazard of water erosion is slight. Flooding is rare in areas
protected by dikes; however, this soil is subject to frequent,
long periods of flooding in areas not protected by dikes. This
soil is moderately saline.

This unit is used as cropland, hayland, and
pastureland.

This unit is well suited to use as cropland. The main
limitations are the seasonal high water table and the content
of salts that are toxic to plants. Field ditches, tile lines, and
pumping stations are used to remove excess water, to
provide an outlet for excess salts, and to lower the water
table. Sprinkler irrigation can be used to leach out excess
salts. Salt amendments aid the leaching process. Care
needs to be taken to maintain tile lines at the proper depth
to control the level of acidity. Most crops common to the
area can be grown if the drainage system is adequate.
Special design of the drainage system is needed in some
areas used for intensive farming. Sump pumps are needed
where gravity flow cannot be attained. Returning all crop
residue to the soil and using cover crops are essential to
maintain organic matter content, fertility, and tilth. Subsoiling
and minimum tillage help to prevent the development of a
plowpan.

Common forage plants on this unit are perennial
grasses, legumes, oats, and corn. Applying animal



manure and returning crop residue to the soil help to maintain

organic matter content, fertility, and tilth. Use of proper

stocking rates, pasture rotation, and restricted grazing during

wet periods helps to keep the pasture in good condition.
This map unit is in capability subclass Illw.

143-Terric Medisaprists, 0 to 2 percent slopes. These
deep, poorly drained soils are in back swamps of flood plains
and in depressional areas on till plains. The soils formed in
decomposed organic matter over mineral material. The
vegetation is mainly shrubs and water-tolerant conifers.
Elevation is 10 to 650 feet. The average annual precipitation
is about 40 inches, the average annual air temperature is
about 50 degrees F. and the average frost-free season is
150 to 190 days.

No single profile is representative of these soils, but one
commonly observed in the survey area has a surface layer of
black muck about 17 inches thick. The underlying material to
a depth of 60 inches or more is greenish gray silty clay.
Depth to mineral material ranges from 16 to 50 inches. In
some areas the surface layer is mucky silt loam, and in some
areas the underlying material is silty clay loam or sandy loam.

Included in this unit are small areas of soils that have been
partially drained and Mukilteo muck.

Permeability of these Terric Medisaprists is slow.
Available water capacity is high. Effective rooting depth is
limited by a perched water table that is at or above the surface
from November to May. Runoff is ponded, and the hazard of
water erosion is none.

Most areas of this unit are used for wildlife habitat. A few
areas are used as hayland and pastureland.

The main limitations of this unit for hay and pasture are
ponding and soil wetness. Excessive water on the surface can
be removed by open drains. Tile drains and open drains can
be used to lower the water table if suitable outlets are
available. Use of proper stocking rates. pasture rotation. and
restricted grazing during wet periods helps to keep the
pasture in good condition.

This map unit is in capability subclass Vw.

144-Thornton silt loam. This very deep, somewhat
poorly drained soil is on terraces. It formed in glaciolacustrine
sediment derived from talc. Slope is 0 to 3 percent. The
native vegetation is mainly conifers and hardwoods.
Elevation is 150 to 250 feet. The average annual
precipitation is about 55 inches, the average annual air
temperature is about 51 degrees F, and the average frost-
free season is 180 to 220 days.

Typically, the surface is covered with a mat of needles.
leaves, and twigs 2 inches thick. The surface

layer, where mixed to a depth of 7 inches, is grayish brown
silt loam. The underlying material to a depth of 60 inches or
more is white and light gray silt loam. In some areas the
surface layer is silty clay loam, in some areas the underlying
material has strata of sand, and in some areas gravel is in
the profile.

Included in this unit are small areas of Wickersham soils
on alluvial fans and Gilligan soils on outwash terraces.

Permeability of this Thornton soil is slow. Available water
capacity is high. Effective rooting depth is limited by a
perched water table that is atthe surface to a depth of 12
inches below the surface from December to March. Runoff is
slow, and the hazard of water erosion is slight.

This unit is used mainly as pastureland and hayland. ltis
also used aswoodland and homesites.

The main limitation for pasture and hay is the perched
water table. Tile drains and open drains can be used to lower
the water table if a suitable outlet is available. Drainage tile
should be closely spaced because of the slow permeability.
Use of proper stocking rates, pasture rotation, and
restricted grazing during wet periods helps to keep the
pasture in good condition.

Western hemlock is the main woodland species on this
unit. On the basis of a 100-year site curve, the mean site
index for western hemlock is estimated to be 125. On the
basis of a 50-year site curve, the mean site index for western
hemlock is estimated to be 90. The highest average growth
rate for western hemlock is 190 cubic feet per acre per year at
age 50. Among the trees of limited extent are Douglas fir,
western redcedar, red alder, Sitka spruce. and paper birch.
Common forest understory plants are western swordfern,
ladyfern, false lilyofthevalley, and vine maple.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Unsurfaced roads and skid trails are slippery when wet.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available on this
unit. The perched water table limits the use of equipment to
dry periods.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir, western
hemlock, or western redcedar seedlings. If seed trees are
present. natural reforestation of cutover areas by red alder
occurs readily and by western hemlock it occurs periodically.
The perched water table



reduces root respiration, which results in a low survival rate
of seedlings. When openings are made in the canopy,
invading brushy plants can prevent the establishment of
planted seedlings. Because the rooting depth is restricted by
the perched water table, trees occasionally are subject to
windthrow.

The main limitations of this unit for use as homesites are
soil wetness and slow permeability. Tile drainage can be
used to lower the water table if suitable outlets are available.
Septic tank absorption fields do not work properly because of
the slow permeability and soil wetness. Effluent from
absorption fields may contaminate the ground water.
Community sewage systems are needed.

This map unit is in capability subclass IVw.

145-Tisch silty clay loam. This very deep, very poorly
drained soil is in narrow stream drainageways. It formed in
alluvium, diatomaceous earth, and volcanic ash. Slope is 0
to 2 percent. The vegetation in areas not cultivated is
mainly hardwoods, shrubs, and water-tolerant conifers.
Elevation is 50 to 250 feet. The average annual precipitation
is about 35 inches, the average annual air temperature is
about 50 degrees F, and the average frost-free season is
160 to 200 days.

Typically, the surface layer is dark olive gray silty clay loam
11 inches thick. The upper 27 inches of the underlying
material is light gray silt loam, and the lower part to a depth
of 60 inches or more is gray and very dark grayish brown,
stratified silt loam and hemic material. In some areas the
surface layer is muck or silt loam.

Included in this unit are small areas of Bellingham soils
in depressional areas and Sumas soils on flood plains.

Permeability of this Tisch soil is moderately slow.
Available water capacity is high. Effective rooting depth is
limited by a seasonal high water table that is at or above the
surface from December to June. Runoff is ponded during the
rainy season, and the hazard of water erosion is slight.

This unit is used as pastureland and wildlife habitat.

If this unit is used for pasture, the main limitations are
ponding and the seasonal high water table. Excessive water
on the surface can be removed by use of tiles and open
ditches. Use of proper stocking rates, pasture rotation, and
restricted grazing during wet periods helps to keep the
pasture in good condition.

This unit has potential for use as woodland. On the basis
of a 50-year site curve, the mean site index for red alder
is estimated to be 70. The potential highest average growth
rate for red alder is 66 cubic feet per

acre per year at age 40. The trees of limited extent include

western redcedar. Common forest understory plants

include sedges, willow, black hawthorn, and hardhack.
This map unit is in capability subclass Vw.

146-Tokul gravelly loam, 0 to 8 percent slopes. This
moderately deep, moderately well drained soil is on glacially
modified hills. It formed in volcanic ash and loess underlain
by glacial till. The native vegetation is mainly mixed
conifers and hardwoods. Elevation is 200 to 1,100 feet.
The average annual precipitation is about 55 inches, the
average annual air temperature is about 51 degrees F, and
the average frost-free season is 150 to 200 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 1 inch thick. The surface layer is very
dark grayish brown gravelly loam 2 inches thick. The
subsoil is dark brown and dark yellowish brown gravelly
loam 32 inches thick. The substratum is light olive brown
gravelly fine sandy loam about 5 inches thick. Olive brown,
silica-cemented glacial till that crushes to very gravelly
sandy loam is at a depth of about 39 inches. Depth to
silica-cemented till ranges from 20 to 40 inches. In some
areas the surface layer is loam or silt loam, and in some
areas the glacial till is not silica-cemented.

Included in this unit are small areas of Elwell,
Heisler, Rinker, and Vanzandt soils on low
mountainsides and Barneston soils on terraces.

Permeability of this Tokul soil is moderate above the silica-
cemented glacial till and very slow through the till. Available
water capacity is low to high. Effective rooting depth is 20 to
40 inches. Runoff is slow, and the hazard of water erosion
is slight. Water is perched above the silica-cemented till at a
depth of 18 to 36 inches after periods of heavy rainfall in
November to May.

Most areas of this unit are used as woodland. A few areas
are used as hayland, pastureland, and homesites.

Douglas fir and western hemlock are the main woodland
species on this unit. On the basis of a 100-year site curve,
the mean site index is 172 for Douglas fir and 166 for
western hemlock. On the basis of a 50-year site curve, the
mean site index is 130 for Douglas fir and 116 for western
hemlock. The highest average growth rate is 183 cubic feet
per acre per year for Douglas fir at age 60 and 266 cubic
feet per acre per year for western hemlock at age 50.
Among the trees of limited extent are western redcedar, red
alder, and bigleaf maple. Common forest understory plants
are western swordfern, western brackenfern, red
huckleberry, salal, trailing blackberry, salmonberry, vine



maple, deer fern, ladyfern, Oregongrape, and Pacific
trillium.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Unsurfaced roads and skid trails are soft when wet.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available on this unit.
The perched water table limits the use of equipment to dry
periods.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by red alder occurs readily and by western hemlock it occurs
periodically. When openings are made in the canopy,
invading brushy plants can prevent the establishment of
planted seedlings. Because the rooting depth is restricted
by the silica-cemented glacial till layer, trees occasionally are
subject to windthrow.

This unit is well suited to hay and pasture. Use of
proper stocking rates, pasture rotation, and restricted
grazing during wet periods helps to keep the pasture in
good condition. In summer supplemental irrigation is
required for maximum production. Sprinkler irrigation is the
most suitable method of applying water.

The main limitations of this unit for use as homesites are
soil wetness and the very slow permeability of the silica-
cemented glacial till. If the unit is used for septic tank
absorption fields, use of interceptor drains, additional topsaoil
placed over the absorption field, and longer than normal
absorption lines helps to compensate for these limitations.

This map unit is in capability subclass llle.

147-Tokul gravelly loam, 8 to 15 percent slopes. This
moderately deep, moderately well drained soil is on glacially
modified hills. It formed in volcanic ash and loess underlain
by glacial till. The native vegetation is mainly mixed conifers
and hardwoods. Elevation is 200 to 1,100 feet. The average
annual precipitation is about 55 inches, the average annual
air temperature is about 51 degrees F, and the average
frost-free season is 150 to 200 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 3 inches thick. The surface layer, where
mixed to a depth of 4 inches, is brown gravelly loam. The
subsoil is dark brown and dark yellowish brown gravelly
loam 24 inches thick. The substratum is light olive brown
gravelly fine sandy loam

about 5 inches thick. Olive brown, silica-cemented glacial till
that crushes to very gravelly sandy loam is at a depth of about
33 inches. Depth to silica-cemented till ranges from 20 to 40
inches. In some areas the surface layer is silt loam or
loam.

Included in this unit are small areas of Elwell, Heisler,
Rinker, and Vanzandt soils on low mountains. Also
included are some soils that have an extremely gravelly
sand or very gravelly sandy loam substratum that is not
cemented.

Permeability of this Tokul soil is moderate above the silica-
cemented glacial till and very slow through the till. Available
water capacity is low to high. Effective rooting depth is 20 to
40 inches. Runoff is medium, and the hazard of water
erosion is moderate. Water is perched above the silica-
cemented till at a depth of 18 to 36 inches after periods of
heavy rainfall in November to May.

Most areas of this unit are used as woodland. A few areas
are used as hayland, pastureland, and homesites.

Douglas fir and western hemlock are the main woodland
species on this unit. On the basis of a 100-year site curve,
the mean site index is 172 for Douglas fir and 166 for
western hemlock. On the basis of a 50-year site curve, the
mean site index is 130 for Douglas fir and 116 for western
hemlock. The highest average growth rate is 183 cubic feet
per acre per year for Douglas fir at age 60 and 266 cubic
feet per acre per year for western hemlock at age 50. Among
the trees of limited extent are western redcedar, red alder,
and bigleaf maple. Common forest understory plants are
western swordfern, western brackenfern, red huckleberry,
salal, trailing blackberry, salmonberry, vine maple, deer
fern, ladyfern, Oregongrape, and Pacific trillium.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots
of trees. Unsurfaced roads and skid trails are soft when
wet. Logging roads require suitable surfacing for year-round
use. Rock for road construction is not readily available on
this unit. The perched water table limits the use of equipment
to dry periods. Cutbanks may slump when the soil is
saturated.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by red alder occurs readily and by western hemlock it occurs
periodically. When openings are made in the canopy,
invading



brushy plants can prevent the establishment of planted
seedlings. Because the rooting depth is restricted by the
silica-cemented till layer, trees occasionally are subject to
windthrow.

The main limitation of this unit for hay and pasture is
the hazard of erosion. Proper stocking rates, pasture
rotation, and restricted grazing during wet periods help to
keep the pasture in good condition and to protect the soil
from erosion. In summer supplemental irrigation is required
for maximum production. Sprinkler irrigation is the most
suitable method of applying water. Seedbed preparation
should be on the contour or across the slope where
practical.

The main limitations of this unit for use as homesites are
soil wetness and steepness of slope. The main limitations for
septic tank absorption fields are soil wetness, the very slow
permeability of the silica-cemented till layer, and steepness of
slope. Use of interceptor drains, additional topsoil placed
over the absorption field, and longer than normal absorption
lines placed on the contour helps to compensate for these
limitations.

This map unit is in capability subclass llle.

148-Tokul gravelly loam, 15 to 30 percent slopes.
This moderately deep, moderately well drained soil is on
glacially modified hills. It formed in volcanic ash and loess
underlain by glacial till. The native vegetation is mainly
mixed conifers and hardwoods. Elevation is 200 to 1,100
feet. The average annual precipitation is about 55 inches,
the average annual air temperature is about 51 degrees F.
and the average frost-free season is 150 to 200 days.

Typically, the surface is covered with a mat of needles.
leaves, and twigs 3 inches thick. The surface layer is dark
grayish brown gravelly loam 2 inches thick. The subsoil is
dark brown and dark yellowish brown gravelly loam 24 inches
thick. The substratum is light olive brown gravelly fine sandy
loam about 5 inches thick. Olive brown, silica-cemented
glacial till that crushes to very gravelly sandy loam is at a
depth of about 31 inches. Depth to silica-cemented till
ranges from 20 to 40 inches.

Included in this unit are small areas of Cathcart, Elwell,
Heisler, and Vanzandt soils on low mountains and small
areas of soils that are more than 40 inches deep and are
on hills.

Permeability of this Tokul soil is moderate above the silica-
cemented glacial till and very slow through the till. Available
water capacity is low to high. Effective rooting depth is 20 to
40 inches. Runoff is medium, and the hazard of water erosion
is moderate. Water is perched

above the silica-cemented till at a depth of 18 to 36
inches from November to May.

Most areas of this unit are used as woodland. A few areas
are used as homesites.

Douglas fir and western hemlock are the main woodland
species on this unit. On the basis of a 100-year site curve.
the mean site index is 172 for Douglas fir and 166 for
western hemlock. On the basis of a 50-year site curve, the
mean site index is 130 for Douglas fir and 116 for western
hemlock. The highest average growth rate is 183 cubic feet
per acre per year for Douglas fir at age 60 and 266 cubic
feet per acre per year for western hemlock at age 50. Among
the trees of limited extent are western redcedar, red alder,
and bigleaf maple. Common forest understory plants are
western swordfern, western brackenfern, red huckleberry,
salal, trailing blackberry, salmonberry, vine maple, deer fern,
ladyfern, Oregongrape, and Pacific trillium.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots
of trees. Unsurfaced roads and skid trails are soft when
wet. Logging roads require suitable surfacing for year-
round use. Rock for road construction is not readily available
on this unit. The perched water table limits the use of
equipment to dry periods. Cutbanks may slump when the soil
is saturated.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by red alder occurs readily and by western hemlock it occurs
periodically. When openings are made in the canopy,
invading brushy plants can prevent the establishment of
planted seedlings. Because the rooting depth is restricted
by the silica-cemented till layer, trees occasionally are
subject to windthrow.

The main limitations of this unit for use as homesites
are steepness of slope, depth to the silica-cemented glacial
till, and the perched water table. Excavation for roads and
building sites increases the hazard of erosion. Only the
part of the site that is used for construction should be
disturbed. The hazard of erosion is increased if the soil is
left exposed during site development. Structures to divert
runoff are needed if buildings and roads are constructed.
Septic tank absorption fields do not function properly
because of steepness of slope, the very slow permeability of
the silica-cemented glacial till, and the perched water table.



Effluent from septic tank absorption fields can surface in
downslope areas and thus create a hazard to health.
Community sewage systems are needed.

This map unit is in capability subclass [Ve.

149-Tokul gravelly loam, 30 to 65 percent slopes. This
moderately deep, moderately well drained soil is on glacially
modified hills. It formed in loess and volcanic ash underlain
by glacial till. The native vegetation is mainly mixed conifers
and hardwoods. Elevation is 200 to 1,100 feet. The average
annual precipitation is about 55 inches, the average annual
air temperature is about 51 degrees F, and the average
frost-free season is 150 to 200 days.

Typically, the surface is covered with a mat of needles.
leaves, and twigs 2 inches thick. The surface layer is dark
brown gravelly loam 2 inches thick. The subsoil is dark
brown and dark yellowish brown gravelly loam 23 inches
thick. The substratum is light olive brown gravelly fine sandy
loam about 5 inches thick. Olive brown, silica-cemented
glacial till that crushes to very gravelly sandy loam is at a
depth of about 30 inches. Depth to silica-cemented glacial till
ranges from 20 to 40 inches. In some areas the surface layer
is loam or silt loam.

Included in this unit are small areas of Sorensen and
Vanzandt soils on low mountains and soils that are more
than 40 inches deep and are on hills. Also included are
small areas of Barneston and Winston soils on terraces and
some soils that have a loam subsoil and a sand substratum.

Permeability of this Tokul soil is moderate above the
silica-cemented glacial till and very slow through the till.
Available water capacity is low to high. Effective rooting
depth is 20 to 40 inches. Runoff is medium, and the hazard of
water erosion is moderate. Water is perched above the silica-
cemented till at a depth of 18 to 36 inches from November to
May.

This unit is used as woodland.

Douglas fir and western hemlock are the main woodland
species on this unit. On the basis of a 100-year site curve, the
mean site index is 172 for Douglas fir and 166 for western
hemlock. On the basis of a 50-year site curve, the mean site
index is 130 for Douglas fir and 116 for western hemlock.
The highest average growth rate is 183 cubic feet per acre per
year for Douglas fir at age 60 and 266 cubic feet per acre per
year for western hemlock at age 50. Among the trees of limited
extent are western redcedar, red alder, and bigleaf maple.
Common forest understory plants are western swordfern,
western brackenfern, red huckleberry, salal, trailing
blackberry, salmonberry, vine

maple, deer fern, ladyfern, Oregongrape, and Pacific
trillium.

The main limitation for the harvesting of timber is
steepness of slope. Steepness of slope restricts the use of
wheeled and tracked equipment in skidding operations; cable
yarding systems are safer and disturb the soil less. Use of
wheeled and tracked equipment when the soil is moist
produces ruts, compacts the soil, and damages the roots of
trees. Unsurfaced roads and skid trails are soft when wet.
Logging roads require suitable surfacing for year-round use.
Rock for road construction is not readily available on this unit.
The perched water table limits the use of equipment to dry
periods. Cutbanks may slump when the soil is saturated.
Establishing plant cover on steep cuts and fills reduces
erosion. Following road construction and clearcutting, road
failures and landslides are likely to occur.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber.
Reforestation can be accomplished by planting Douglas fir
seedlings. If seed trees are present, natural reforestation of
cutover areas by red alder occurs readily and by western
hemlock it occurs periodically. When openings are made in
the canopy, invading brushy plants can prevent the
establishment of seedlings. Because the rooting depth is
restricted by the silica-cemented till layer, trees occasionally
are subject to windthrow.

This map unit is in capability subclass Vle.

150-Typic Cryorthods-Rock outcrop complex, 65 to
90 percent slopes. This map unit is on dissected glacially
modified mountainsides. The native vegetation is mainly
conifers and shrubs. Elevation is 2,800 to 4,000 feet. The
average annual precipitation is about 85 inches, the
average annual air temperature is about 38 degrees F, and
the average frost-free season is 80 to 120 days.

This unit is about 70 percent Typic Cryorthods and about
20 percent Rock outcrop. The components of this unit are so
intricately intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are Crinker soils and small areas of
soils that are less than 20 inches deep and are on
mountainsides.

The Typic Cryorthods are moderately deep to very deep
and are moderately well drained. They formed in volcanic
ash and colluvium derived dominantly from phyllite. No
single profile is representative of these soils,, but one
commonly observed in the survey area is covered with a mat
of needles, leaves, and twigs about



2 inches thick. The surface layer, where mixed to a depth of 7
inches, is brown very gravelly silt loam. The subsoil is dark
reddish brown and yellowish brown very gravelly silt loam and
very gravelly loam 14 inches thick. The substratum to a depth
of 60 inches or more is grayish brown and light olive brown
very channery loam. Depth to dense glacial till or phyllite
ranges from 20 inches to more than 60 inches.

Permeability of these Typic Cryorthods is moderate.
Available water capacity is low to high. Effective rooting
depth is 20 inches to more than 60 inches. Runoff is rapid,
and the hazard of water erosion is severe.

Rock outcrop consists of exposures of hard and
mostly unweathered phyllite, argillite, and other
medisedimentary rock. It occurs as steep cliffs and
irregular formations.

This unit is used as woodland.

Western hemlock and Pacific silver fir are the main
woodland species on the Typic Cryorthods in this unit. On
the basis of a 100-year site curve, the mean site index for
western hemlock is 111. On the basis of a 50-year site curve,
the mean site index for western hemlock is 78. The highest
average growth rate for western hemlock is 162 cubic feet per
acre per year at age 50. Estimates of the site index and yield
for Pacific silver fir have not been made. The areas of Rock
outcrop make up about 20 percent of this unit and limit
yields accordingly. Among the trees of limited extent is
mountain hemlock. Common forest understory plants are
bunchberry dogwood, blueleaved huckleberry, and
queencup beadlily.

The main limitation for the harvesting of timber is
steepness of slope. Cable yarding systems generally are
used on this unit. Rock for road construction is readily
available on this unit. Winter snowpack hinders the use of
equipment and limits access. Areas of Rock outcrop may
cause breakage of timber when felled and hinder yarding.
Harvesting systems that lift logs entirely off the ground
reduce the disturbance of the protective layer of duff.

Reforestation can be accomplished by planting
western hemlock or noble fir seedlings. If seed trees are
present, natural reforestation of cutover areas by Pacific
silver fir and western hemlock occurs periodically. The
areas of Rock outcrop limit the even distribution of
reforestation.

This map unit is in capability subclass Vlle.

151-Typic Cryorthods-Rock outcrop, granite
complex, 65 to 90 percent slopes. This map unit is on
glacially modified mountainsides. The native vegetation is
mainly conifers and shrubs. Elevation is 2,600 to

4,200 feet. The average annual precipitation is about 85
inches, the average annual air temperature is about 38
degrees F, and the average frost-free season is 75 to 115
days.

This unit is about 70 percent Typic Cryorthods and about
30 percent Rock outcrop. The components of this unit are so
intricately intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are small areas of soils that are
shallow to granite.

The Typic Cryorthods are moderately deep to very deep
and are moderately well drained. They formed in volcanic ash
and colluvium derived dominantly from granite. No single
profile is representative of these soils, but one commonly
observed in the survey area is covered with a mat of needles,
leaves, and twigs about 2 inches thick. The surface layer,
where mixed to a depth of 7 inches, is brown very gravelly
sandy loam. The upper 30 inches of the subsail is yellowish
brown and light yellowish brown very gravelly sandy loam,
and the lower part to a depth of 60 inches or more is
brownish yellow very gravelly loamy sand.

Permeability of these Typic Cryorthods is moderately rapid.
Available water capacity is low to moderately high. Effective
rooting depth is 20 inches to more than 60 inches. Runoff
is rapid, and the hazard of water erosion is severe.

Rock outcrop consists of exposures of hard and mostly
unweathered granite. It occurs as steep cliffs and
irregular formations.

This unit is used as woodland.

Western hemlock and Pacific silver fir are the main
woodland species on the Typic Cryorthods in this unit. On
the basis of a 100-year site curve, the mean site index for
western hemlock is 85. On the basis of a 50-year site curve,
the mean site index for western hemlock is 60. The highest
average growth rate for western hemlock is 97 cubic feet per
acre per year at age 60. Estimates of the site index and yield
for Pacific silver fir have not been made. The areas of Rock
outcrop make up about 30 percent of this unit and limit
yields accordingly. Among the trees of limited extent is
mountain hemlock. Common forest understory plants are
bunchberry dogwood, blueleaved huckleberry, and
queencup beadlily.

The main limitation for the harvesting of timber is
steepness of slope. Cable yarding systems generally are
used on this unit. Rock for road construction is readily
available on this unit. Winter snowpack hinders the use of
equipment and limits access. Areas of Rock outcrop may
cause breakage of timber when felled and hinder yarding.
Harvesting systems that lift logs entirely



off the ground reduce the disturbance of the protective
layer of duff.

Seedling mortality and the hazard of windthrow are the
main concerns in the production of timber. Reforestation can
be accomplished by planting western hemlock or noble fir
seedlings. If seed trees are present. natural reforestation of
cutover areas by Pacific silver fir and western hemlock
occurs periodically. The droughtiness of the surface layer
reduces the survival rate of seedlings. The areas of Rock
outcrop limit the even distribution of reforestation. Because
the rooting depth is restricted by granite in some areas, trees
occasionally are subject to windthrow.

This map unit is in capability subclass Ville.

152-Urban land-Mt. Vernon-Field complex. This map
unit is on flood plains and natural levees. Slope is 0 to 3
percent. The native vegetation is mainly conifers and
shrubs. Elevation is 10 to 50 feet. The average annual
precipitation is about 35 inches, the average annual air
temperature is about 50 degrees F, and the average frost-
free season is 160 to 220 days.

This unit is about 40 percent Urban land, 30 percent
Mt. Vernon very fine sandy loam, and 20 percent Field silt
loam. The components of this unit are so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are some small areas of soils that
are underlain by a layer of sand 10 inches thick or more
and soils that are silty throughout. Also included are small
areas of Mt. Vernon soils that have slopes of more than 3
percent and soils that are poorly drained.

Urban land consists of areas covered by streets, buildings,
parking lots, and other structures that obscure the soils so
that identification is not feasible.

The Mt. Vernon soil is very deep and moderately well
drained. It formed in recent alluvium with an admixture of
volcanic ash. Typically, the surface layer is dark brown very
fine sandy loam 10 inches thick. The upper 19 inches of the
underlying material is dark yellowish brown and grayish
brown, stratified very fine sandy loam, fine sandy loam, loamy
fine sand, and fine sand, and the lower part to a depth of 60
inches or more is grayish brown and olive gray, stratified silt
loam, very fine sandy loam, fine sandy loam, loamy fine sand,
and fine sand. In some areas the surface layer is sandy loam
or silt loam, and in some areas the surface layer is not dark
colored.

Permeability of this Mt. Vernon soil is moderate. Available
water capacity is high. Effective rooting depth is limited by a
seasonal high water table that is at a depth of 24 to 48
inches from November to April. Runoff

is slow, and the hazard of water erosion is slight. The water
table has been lowered by drainage of adjacent lowland
areas. This soil is subject to occasional, brief periods of
flooding from November to April.

The Field soil is very deep and moderately well drained.
It formed in recent alluvium with an admixture of volcanic
ash. Typically, the surface layer is dark brown silt loam 13
inches thick. The upper 8 inches of the underlying material
is olive silt loam, the next 19 inches is grayish brown and
dark gray, stratified fine sand and loamy fine sand, and the
lower part to a depth of 60 inches or more is gray and dark
gray, stratified very fine sandy loam and fine sand. In some
areas the surface layer is fine sandy loam, in some areas the
underlying material is loamy, and in some areas the surface
layer is thick.

Permeability of this Field soil is moderate. Available
water capacity is high. Effective rooting depth is limited by a
seasonal high water table that is at a depth of 24 to 60
inches from November to May. The water table has been
lowered by drainage of adjacent lowland areas. Runoff is
slow, and the hazard of water erosion is slight. Flooding is
rare in areas protected by dikes; however, this soil is
subject to frequent, brief periods of flooding in November to
March in areas not protected by dikes.

The Mt. Vernon and Field soils in this unit are used
for lawns, gardens, parks, and vacant lots.

If this unit is used for homesite development, the main
limitations are the hazard of flooding and the seasonal high
water table. The hazard of flooding can be reduced by
careful maintenance of dikes. Tile drains and open ditches
can be used to lower the water table if suitable outlets are
available. Septic tank absorption fields do not function
properly because of wetness. Effluent from the absorption
fields may contaminate ground water. Community sewage
systems are needed. Roads and streets should be located
above the expected flood level.

This map unit is in capability subclass llw.

153-Vanzandt very gravelly loam, 0 to 15 percent
slopes. This moderately deep, moderately well drained soil
is on glacially modified plains. It formed in volcanic ash
and glacial till. The native vegetation is mainly conifers.
Elevation is 250 to 1,500 feet. The average annual
precipitation is about 55 inches, the average annual air
temperature is about 50 degrees F, and the average frost-
free season is 140 to 180 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 3 inches thick. The surface layer,
where mixed to a depth of 6 inches, is dark



brown very gravelly loam. The subsoil is dark brown and
yellowish brown very gravelly loam 19 inches thick. The
substratum is olive gray very gravelly sandy loam about 11
inches thick. Olive gray, dense glacial till that crushes to
very gravelly sandy loam is at a depth of about 36 inches.
Depth to dense glacial till ranges from 20 to 40 inches. In
some areas the surface layer is gravelly silt loam or gravelly
loam, and in some areas the till is silica-cemented.

Included in this unit are small areas of Wickersham soils
on alluvial fans, Tokul soils on hills, soils that are more
than 40 inches deep and are on till plains, and Barneston
soils on terraces.

Permeability of this Vanzandt soil is moderate above the
dense glacial till and very slow through the till. Available
water capacity is low to moderately high. Effective rooting
depth is 20 to 40 inches. Runoff is slow, and the hazard of
water erosion is slight. Water is perched above the dense
glacial till at a depth of 18 to 36 inches after rainy periods
from December to April.

This unit is used mainly as woodland. It is also used as
hayland, pastureland, and homesites.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 159. On the basis of a 50-year site curve,
the mean site index for Douglas fir is 125. The highest
average growth rate for Douglas fir is 169 cubic feet per acre
per year at age 65. Among the trees of limited extent are
western hemlock, western redcedar, red alder, and bigleaf
maple. Common forest understory plants are Oregongrape,
western swordfern, western brackenfern, and vine maple.

The main limitation for the harvesting of timber is
wetness during winter. Use of wheeled and tracked
equipment when the soil is moist produces ruts, compacts
the soil, and damages the roots of trees. Logging roads
require suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit. Cutbanks
may slump when the soil is saturated. Establishing plant
cover on steep cuts and fills reduces erosion.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber.
Reforestation can be accomplished by planting Douglas fir
seedlings. If seed trees are present, natural reforestation of
cutover areas by red alder occurs periodically. Seedlings
planted in the less fertile subsoil exhibit poor growth and
vigor. When openings are made in the canopy, invading
brushy plants can prevent the establishment of seedlings.
Trees occasionally are subject to windthrow during periods
when the soil is excessively wet and the winds are strong.

The main limitation of this unit for hay and pasture is
droughtiness of the soil. Proper stocking rates, pasture
rotation, and restricted grazing during wet periods help to
keep the pasture in good condition and to protect the soil
from erosion. In summer supplemental irrigation is required
for maximum production. Sprinkler irrigation is the most
suitable method of applying water. Seedbed preparation
should be on the contour or across the slope where practical.

The main limitations of this unit for use as homesites are
soil wetness during winter, steepness of slope, and the very
slow permeability of the dense glacial till. Tile drainage can
be used to lower the water table if suitable outlets are
available. Septic tank absorption fields do not function
properly because of wetness and the very slow permeability.
Effluent from the absorption fields may contaminate the
ground water. Community sewage systems are needed.

This map unit is in capability subclass IVe.

154-Vanzandt very gravelly loam, 15 to 30 percent
slopes. This moderately deep, moderately well drained soil
is on glacially modified plains. It formed in volcanic ash
and glacial till. The native vegetation is mainly conifers.
Elevation is 250 to 1,500 feet. The average annual
precipitation is about 55 inches, the average annual air
temperature is about 50 degrees F, and the average frost-
free season is 140 to 180 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 3 inches thick. The surface layer, where
mixed to a depth of 6 inches, is dark brown very gravelly
loam. The subsoil is dark brown and yellowish brown very
gravelly loam 19 inches thick. The substratum is olive gray
very gravelly sandy loam about 12 inches thick. Olive
gray, dense glacial till that crushes to very gravelly sandy
loam is at a depth of about 37 inches. Depth to dense
glacial till ranges from 20 to 40 inches. In some areas the
surface layer is gravelly silt loam or gravelly loam.

Included in this unit are small areas of Squires soils on
low mountains, Barneston soils on terraces, Tokul soils
on hills, and soils that are more than 40 inches deep and
are on till plains.

Permeability of this Vanzandt soil is moderate above the
dense glacial till and very slow through the till. Available
water capacity is low to moderately high. Effective rooting
depth is 20 to 40 inches. Runoff is medium, and the
hazard of water erosion is moderate. Water is perched
above the dense glacial till at a depth of 18 to 36 inches
from December to April.

This unit is used mainly as woodland. It is also used as
hayland, pastureland, and homesites.



Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is 159. On the basis of a 50-year site curve, the
mean site index for Douglas fir is 125. The highest average
growth rate for Douglas fir is 169 cubic feet per acre per year
at age 65. Among the trees of limited extent are western
hemlock, western redcedar, red alder, and bigleaf maple.
Common forest understory plants are Oregongrape, western
swordfern, western brackenfern, and vine maple.

The main limitation for the harvesting of timber is wetness
during winter. Material cast to the side ravels and commonly
sloughs when saturated. Use of wheeled and tracked
equipment when the soil is moist produces ruts, compacts
the soil, and damages the roots of trees. Logging roads
require suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit. Cutbanks
may slump when the soil is saturated. Establishing plant
cover on steep cuts and fills reduces erosion.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber.
Reforestation can be accomplished by planting Douglas fir
seedlings. If seed trees are present, natural reforestation of
cutover areas by red alder occurs periodically. Seedlings
planted in the less fertile subsoil exhibit poor growth and
vigor. When openings are made in the canopy, invading
brushy plants can prevent the establishment of planted
seedlings. Trees occasionally are subject to windthrow during
periods when the soil is excessively wet and the winds are
strong.

The main limitations of this unit for hay and pasture are
the hazard of erosion and droughtiness of the soil. Proper
stocking rates, pasture rotation, and restricted grazing
during wet periods help to keep the pasture in good
condition and to protect the soil from erosion. Seedbed
preparation should be on the contour or across the slope
were practical. In summer supplemental irrigation is
required for maximum production. Sprinkler irrigation is the
most suitable method of applying water.

The main limitations of this unit for use as homesites are
steepness of slope, soil wetness during winter, and the very
slow permeability of the dense glacial till. Tile drainage can
be used to lower the water table if suitable outlets are
available. Septic tank absorption fields do not function
properly because of wetness, very slow permeability, and
steepness of slope. Effluent from septic tank absorption fields
can surface in downslope areas and thus create a hazard to
health. Also, effluent from the absorption fields may
contaminate ground water. Community sewage systems are
needed. Access

roads should be designed to control surface runoff and to
help stabilize cut slopes. This map unit is in capability
subclass IVe.

155-Vanzandt very gravelly loam, 30 to 65 percent
slopes. This moderately deep, moderately well drained soil
is on glacially modified, low mountainsides. It formed in
volcanic ash and glacial till. The native vegetation is
mainly conifers. Elevation is 250 to 1,500 feet. The
average annual precipitation is about 55 inches, the
average annual air temperature is about 50 degrees F, and
the average frost-free season is 140 to 180 days.

Typically, the surface is covered with a mat of needles,
leaves, and twigs 9 inches thick. The surface layer, where
mixed to a depth of 6 inches, is dark brown very gravelly
loam. The subsoil is dark brown and yellowish brown very
gravelly loam 18 inches thick. The substratum is olive
brown very gravelly loam about 12 inches thick. Olive gray,
dense glacial till that crushes to very gravelly loam is at a
depth of about 36 inches. Depth to dense glacial till
ranges from 20 to 40 inches. In some areas the surface
layer is gravelly loam.

Included in this unit are small areas of Squires soils
and Rock outcrop on low mountains, Tokul soils on hills,
and soils that are more than 40 inches deep and
are on till plains.

Permeability of this Vanzandt soil is moderate above the
dense glacial till and very slow through the till. Available
water capacity is low to moderately high. Effective rooting
depth is 20 to 40 inches. Runoff is medium, and the hazard
of water erosion is moderate. Water is perched above the
dense glacial till at a depth of 18 to 36 inches from
December to April.

This unit is used as woodland.

Douglas fir is the main woodland species on this unit.
On the basis of a 100-year site curve, the mean site index
for Douglas fir is 175. On the basis of a 50-year site curve,
the mean site index for Douglas fir is 134. The highest
average growth rate for Douglas fir is 186 cubic feet per
acre per year at age 60. Among the trees of limited extent
are western hemlock, western redcedar, red alder, and
bigleaf maple. Common forest understory plants are
Oregongrape, western swordfern, western brackenfern, and
vine maple.

The main limitation for the harvesting of timber is
steepness of slope. Material cast to the side ravels and
commonly sloughs when saturated. Steepness of slope
restricts the use of wheeled and tracked equipment in
skidding operations; cable yarding systems generally are
safer and disturb the soil less. Logging roads



require suitable surfacing for year-round use. Rock for road
construction is not readily available on this unit. Cutbanks
may slump when the soil is saturated. Establishing plant
cover on steep cuts and fills reduces erosion. Steep yarding
paths, skid trails, and firebreaks are subject to rifling and
gullying unless they are protected by plant cover or adequate
water bars are provided.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. If
seed trees are present, natural reforestation of cutover areas
by red alder occurs periodically. Seedlings planted in the less
fertile subsoil exhibit poor growth and vigor. When openings
are made in the canopy, invading brushy plants can prevent
the establishment of seedlings. Trees occasionally are
subject to windthrow during periods when the soil is
excessively wet and the winds are strong.

This map unit is in capability subclass Vle.

156-Whistle-Fidalgo-Rock outcrop complex, 30 to 65
percent slopes. This map unit is on mountainsides. The
native vegetation is mainly conifers and shrubs. Elevation is
20 to 1,300 feet. The average annual precipitation is about
20 inches, the average annual air temperature is about 50
degrees F, and the average frost-free season is 160 to 210
days.

This unit is about 50 percent Whistle very gravelly loam, 20
percent Fidalgo gravelly loam, and 15 percent Rock outcrop.
The components of this unit are so intricately intermingled
that it was not practical to map them separately at the scale
used.

Included in this unit are small areas of Swinomish soils
on ridges, Coveland soils in swales, and Bow soils on
glaciated remnant terraces.

The Whistle soil is deep and well drained. It formed in
colluvium derived dominantly from glacial till, volcanic ash,,
loess, and argillite or phyllite. Typically, the surface is covered
with a mat of needles, leaves, and twigs 1 inch thick. The
surface layer is very dark brown very gravelly loam 3 inches
thick. The upper 9 inches of the subsoil is brown very gravelly
sandy loam, and the lower 14 inches of the subsoil is brown
extremely gravelly sandy loam. The upper 10 inches of the
substratum is dark grayish brown very gravelly sandy loam,
and the lower 13 inches is olive brown extremely gravelly
sandy loam. Argillite is at a depth of about 49 inches. Depth
to argillite ranges from 40 to 60 inches.

Permeability of the Whistle soil is moderate. Available
water capacity is moderate to high. Effective rooting depth is
40 to 60 inches. Runoff is medium, and

the hazard of water erosion is moderate.

The Fidalgo soil is moderately deep and moderately well
drained. It formed in colluvium, glacial till, and residuum
derived dominantly from argillite. Typically, the surface is
covered with a mat of needles, leaves, and twigs 1 inch
thick. The surface layer is very dark brown gravelly loam 3
inches thick. The upper 15 inches of the subsoil is dark brown
very gravelly fine sandy loam, and the lower 7 inches is dark
brown very gravelly sandy loam. The substratum is very dark
brown extremely gravelly loamy sand 4 inches thick. Argillite
is at a depth of 29 inches. Depth to argillite ranges from 20 to
40 inches.

Permeability of the Fidalgo soil is moderate. Available
water capacity is low to moderate. Effective rooting depth is
20 to 40 inches. Runoff is medium, and the hazard of water
erosion is moderate. A perched water table fluctuates
between depths of 24 and 36 inches from December to
March.

Rock outcrop consists of exposures of hard and
mostly unweathered argillite. It occurs assteep cliffs and
irregular formations.

This unit is used as woodland and watershed.

Douglas fir is the main woodland species on the Whistle
soil. On the basis of a 100-year site curve, the mean site
index for Douglas fir is 85. On the basis of a 50-year site
curve, the mean site index for Douglas fir is 75. The highest
average growth rate for Douglas fir is 64 cubic feet per acre
per year atage 70. Among the trees of limited extent are
western redcedar and western hemlock. Common forest
understory plants are Oregongrape, trailing blackberry,
hollygrape, rose, and currant.

Douglas fir is the main woodland species on the Fidalgo
soil. On the basis of a 100-year site curve, the mean site
index for Douglas fir is 100. On the basis of a 50-year site
curve, the mean site index for Douglas fir is 75. The highest
average growth rate for Douglas fir is 84 cubic feet per acre
per year at age 60. Among the trees of limited extent are
western redcedar, lodgepole pine, western hemlock, and
grand fir. Common forest understory plants are Pacific
madrone, Oregongrape, trailing blackberry, rose, broadleaf
starflower, creambush oceanspray, currant, and Indian
plum.

The areas of Rock outcrop make up about 15
percent of this unit and limit yields accordingly.

The main limitation for the harvesting of timber is steepness
of slope. Steepness of slope restricts the use of wheeled and
tracked equipment in skidding operations; cable yarding
systems generally are safer and disturb the soil less. Use of
wheeled and tracked equipment when the soil is moist
produces ruts,



compacts the soil, and damages the roots of trees.
Unsurfaced roads and skid trails on the Fidalgo soil are soft
when wet. Logging roads require suitable surfacing for year-
round use. Rock for road construction is readily available on
this unit. Rock outcrop hinders harvesting operations. Areas
of Rock outcrop may cause breakage of timber when felled
and hinder yarding. Avoiding large areas of Rock outcrop
forces yarding paths to converge, which results in compaction
of the soil.

Seedling establishment and the hazard of windthrow are
the main concerns in the production of timber. Reforestation
can be accomplished by planting Douglas fir seedlings. The
low available water capacity during the growing season
results in a high mortality rate of seedlings. The areas of
Rock outcrop limit the even distribution of reforestation. When
openings are made in the canopy, invading brushy plants
can delay the establishment of seedlings. If seed trees are
present, natural reforestation by grand fir occurs periodically
on the Fidalgo soil. Because the rooting depth is restricted
by the underlying bedrock in the Fidalgo soil, trees
occasionally are subject to windthrow during periods when
the soil is excessively wet and the winds are strong.

This map unit is in capability subclass Vlle.

157-Wickersham silt loam, 0 to 8 percent slopes.
This very deep, well drained soil is on alluvial fans and
terraces. It formed in alluvium derived from phyllite. The
native vegetation is mainly conifers and hardwoods. Elevation
is 150 to 400 feet. The average annual precipitation is about
60 inches, the average annual air temperature is about 51
degrees F, and the average frost-free season is 150 to 200
days.

Typically, the surface is covered with a mat of leaves and
twigs 2 inches thick. The surface layer is dark olive gray silt
loam 7 inches thick. The upper 11 inches of the subsoil is
olive gray silt loam, and the lower 6 inches is olive gray
channery loam. The upper 9 inches of the substratum is
olive gray very channery loamy sand, and the lower part to a
depth of 60 inches or more is very dark gray extremely
channery sand. Depth to the substratum ranges from 15 to
33 inches. In some areas the surface layer is channery
loam or channery silt loam. In some areas the profile is very
gravelly throughout, and in some areas the substratum is at
a depth of 5 to 15 inches.

Included in this unit are small areas of Mukilteo soils in
depressional areas, Samish soils on terraces, and
Riverwash along streams.

Permeability of this Wickersham soil is moderate in the
surface and subsoil and very rapid in the

substratum. Available water capacity is moderately high.
Effective rooting depth is 60 inches or more. Runoff is
slow, and the hazard of water erosion is slight. This soil is
subject to rare periods of flooding.

This unit is used mainly as hayland and pastureland. It
is also used as woodland and homesites. The unit is suited
to climatically adapted cultivated crops.

This unit is well suited to hay and pasture. Use of
proper stocking rates, pasture rotation, and restricted
grazing during wet periods helps to keep the pasture in
good condition. In summer supplemental irrigation is
required for maximum production. Sprinkler irrigation is the
most suitable method of applying water.

Douglas fir is the main woodland species on this unit. On
the basis of a 100-year site curve, the mean site index for
Douglas fir is estimated to be 171. On the basis of a 50-
year site curve, the mean site index for Douglas fir is 130.
The highest average growth rate for Douglas fir is 182
cubic feet per acre per year at age 60. Among the trees of
limited extent are red alder, paper birch, western redcedar,
and western hemlock. Common forest understory plants are
red elderberry, salmonberry, and geranium.

The main limitation for the harvesting of timber is
muddiness caused by seasonal soil wetness. Unsurfaced
roads are soft and slippery when wet and can be impassable
during rainy periods. Logging roads require suitable
surfacing for year-round use. Rock for road construction is
not readily available on this unit. Use of wheeled and
tracked equipment when the soil is wet causes excessive
rutting. Special low ground pressure equipment can reduce
damage to the soil.

Seedling establishment is the main concern in the
production of timber. Reforestation can be accomplished by
planting Douglas fir seedlings. If seed trees are present,
natural reforestation of cu